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Description 

BACKGROUND OF THE INVENTION 
This invention relates to certain carbostyril compounds and to pharmaceutically acceptable salts 
5 thereof which are useful as cardiotonic agents, processes for preparing the same, and pharmaceutical 
compositions containing the carbstyril compounds or salt thereof. 

Various carbostyril compounds are known which have hypotensive, blood platelet coagulation 
inhibitory or antiallergic activity as described in Japanese Patent published applications (OPI) Nos. 
130589/79, 135785/79, 138585/79, 141785/79, 76872/80, 49319/80, 53283/80, 53284/ and 
70 83781/80. 

Further, EP — A1 — 7525 and EP— A1 — 8014 describe isoquinoline compounds which have 
cardiac and circulatory activities. 

However, the carbostyril compounds of this invention are structurally different from the 
conventional carbostyril and isoquinoline compounds. 

rs 

SUMMARY OF THE INVENTION 
One object of this invention is to provide carbostyril compounds having a cardiotonic activity. 
Another object of this invention is to provide a pharmaceutical composition containing the 
carbostyril compound in a cardiotonic ally effective amount 
20 A further object of this invention is to provide a process for preparing a carbostyril compound and 

its pharmaceutically acceptable salts thereof. 

As a result of extensive research this invention has been accomplished which, in one aspect 
provides a carbostyril compound of the formula (I) 
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R 2 R 1 

wherein 

R 1 represents a hydrogen atom, a lower alkyl group, a lower alkenyl group, a lower alkvnvl arouo 
or a phenyl-lower alkyl group; o'^ynyi group, 

4o R 2 represents a hydrogen atom, a lower alkyl group, a lower alkoxy group, a halogen atom or a 

hydroxy group; a 

R 3 represents a hydrogen atom, a lower alkyl group, a halogen atom, a nitroso group, an amino 
group which may be substituted with a lower alkyl group, a lower alkanoylamino group, a N N-di- 
45 g^p. 31 ^ 131 ^ 1110 " 16 *"^ 9 rou P' a carbamoylmethyl group, a cyanomethyl group, or a carboxyrri ethyl 

R 4 and R s , which may be the same or different, each represents a hydrogen atom, a halogen atom 
a lower alkyl group, a hydroxy group, a lower alkoxy group, or a nitro group- 

the bonding between the 3- and 4-positions of the carbostyril nucleus is a single bond or a double 
bond; and " " " 

so the position at which the imidazopyridyl group of the formula 




R 3 



N"^N 



is attached to the carbostyril nucleus is the the 5- or 6-position* 

^ u HI the i P rov ' f so that when the imidazopyridyl group is attached to the 5-oosition of th« 

• *£££Z3fcZ$E?£: be a hydr09en atom - a lower a,kyl ^ or a ZAS^S.Sr'S 
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In another aspect this invention provides a cardiotonic composition containing a compound of the 
formula (I) or a pharmaceutical ly acceptable salt thereof in a cardionically effective amount. 

In a further aspect this invention provides processes for preparing the compounds of the formula 
(I) and pharmaceutical^ acceptable salts thereof. 

The compounds of the formula (I) above and pharmaceutical^ acceptable salts thereof have heart 
muscle contraction stimulating effect or positive isotonic effect and coronary blood flow increasing 
activity, and are useful as a cardiotonic agent for treating heart diseases such as congestive heart 
failure and the like. They are advantageous in that they do not or only slightly, if any, increase heart 
beats. 

DETAILED DESCRIPTION OF THE INVENTION 

The term "lower alkyl" as used herein refers to a straight or branched chain alkyl group having 1 
to 6 carbon atoms such as a methyl group, an ethyl group, a propyl group, an isopropyl group, a butyl 
group, a tert-butyl group, a pentyl group, and a hexyl group. 

The term "phenyl-lower alkyl" as used herein refers to a phenyl-lower alkyl group having a 
straight or branched chain alkyl group having 1 to 6 carbon atoms in the alkyl moiety such as a benzyl 
group, a 2-phenylethyl group, a 1 -phenylethyl group, a 3-phenylpropyl group, a 4-phenylbutyl group, a 
1, 1-dimethyl-2-phenylethyl group, a 5-phenylpentyl group, a 6-phenylhexyl group, and a 2-methyl-3- 
phenylpropyl group. 

The term "lower alkenyl" as used herein refers to a straight or branched chain alkenyl group 
having 2 to 6 carbon atoms such as a vinyl group, an allyl group, a crotyl group, a 1-methallyl group, a 
3-butenyl group, a 2-pentenyJ group, 3-pentenyl group, a 4-pentenyl group, a 2-methyl-3-butenyl 
group, a 1 -methyl-3-butenyl group, a 2-hexenyl group, a 3-hexenyl group, a 4-hexenyl group, a 5- 
hexenyl group, a 2-methyl-4-pentenyl group, a 1 -methyl -4-pentenyl group, a 2-methyl-3-pentenyl 
group and a 1 -methyl-3-pentenyl group. 

The term "lower alkynyl" as used herein refers to a straight or branched alkynyl group having 2 to 
6 carbon atoms such as an ethynyl group, a 2-propynyl group, a 1 -propynyl group, a 2-butynyl group, a 
3-butynyl group, a 2-pentynyl group, a 3-pentynyl group, a 4-pentynyl group, a 2-methyl-3-butynyl 
group, a 1 -methyl-3-butynyl group, a 2-hexynyl group, a 3-hexynyl group, a 4-hexynyl group, a 5- 
hexynyl group, a 2-methyl-4-pentynyl group, a 1 -methyl-4-pentynyl group, a 2-methyl-3-pentynyl 
group and a 1 -methyI-3-pentynyl group. 

The term "halogen" as used herein refers to a halogen atom such as chlorine, bromine, iodine and 
fluorine. 

The term "amino group which may be substituted with a lower alkyl group" as used herein refers 
to an amino group and an amino group substituted with 1 or 2 of a straight or branched chain lower 
alkyl group having 1 to 6 carbon atoms such as a methylamino group, an ethylamino group, a propylamino 
group, an isopropylamino group, a butylamino group, a tert-butylamino group, a pentylamino group, a hexyl- 
amino group, an N,N-dimethylamino group, an N,N-diethylamino group, an N-methyl-N-ethylamino group, an 
N-methyl-N-propylamino group, an N-ethyl-N-isopropylamino group, an KN-dipropylamino group, an 
N-methyl-N-butylamino group, an N-ethyl-N-tert-butylamino group, and N,N-dibutylamino group, an N- 
methyl-N-pentylamino group, an N-propyl-N-pentylamino group, an N,N-dipentylamino group, an N~ 
methyl-N-hexylamino group, an N-butyl-N-hexylamino group, and an N,N-dihexylamino group. 

The term "N,N-di-lower alkylaminomethyl" as used herein refers to an N,N-di-lower 
alkylaminomethyl group having a straight or branched chain alkyl group having 1 to 6 carbon atoms in 
each alkyl moiety thereof such as an N,N-dimethylaminomethyl group, an N-methyl-N- 
ethylaminomethyl group, an N,N-diethylaminomethyl group, an N-methyl-N-propylaminomethyl group, 
an N-ethyl-N-isopropylaminomethyl group, an N,N-dipropylaminomethyl group, an N-methyl-N- 
butylaminomethyl group, an N-ethyl-N-tert-butylaminomethyl group, an N,N-dibuty!amino methyl group, an N- 
methyl-N-pentylaminomethyl group, an • N-propyl-N-pentylaminomethyl group, an N.N- 
dipentylaminomethyl group, an N-methyl-N-hexylaminomethyl group, an N-butyl-N-hexylaminomethyl 
group and an N,N-dihexylaminomethyl group. 

The term "lower alkanoylamino" as used herein refers to a straight or branched chain lower 
alkanoylamino group having 1 to 6 carbon atoms such as a formamido group, an acetamido group, a 
propionylamino group, a butyrylamino group. 

an Iso butyrylamino group, a valerylamino group, an isovalerylamino group and a hexanoylamino 
group. 

The term "lower alkoxy" as used herein refers to a straight or branched chain alkoxy group having 
1 to 6 carbon atoms such as a methoxy group, an ethoxy group, a propoxy group, an isopropoxy group, 
a butoxy group, a tert-butoxy group, a pentyloxy group and a hexyloxy group. 
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The compounds of this invention of the formula (!) can be prepared by various alternative 
procedures. A preferred example thereof Is a process according to Reaction Scheme- 1 below. 

Reaction Scheme — 1 
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In the above formulae, X 1 represents a halogen atom and R 8 represents a hydrogen atom or a 
lower alkyl group and R\ R 2 , R 4 , R 5 and the bonding between the 3- and 4-posltions of the carbostyryl 
nucleus have the same meanings as defined above. 

In the formula (II), examples of the halogen atom represented by X 1 include chlorine, fluorine, 
bromine and Iodine. 

The reaction between the compound of the formula (II) and the compound of the formula (III) 
which Is a known compound can be carried out in the absence of solvents or in the presence of an 
appropriate solvent, preferably in the presence of a solvent. There is no particular limitation on the 
solvents and any solvents that do not affect the reaction adversely can be used. 

Examples of the suitable inert solvent which can be used Include water, lower alcohols such as 
methanol, ethanol, isopropanol and butanol, aromatic hydrocarbons such as benzene toluene and 
xylene, ethers such as dioxane and tetrahydrofuran, nitriles such as acetonitrile and' propionitrile, 
dimethyl sulfoxide, dimethylformamide and hexamethylphosphoric triamide. 

In the above reaction, the proportion of the compound of the formula (III) to the compound of the 
formula (II) is not particularly limited, and can be varied broadly. Usually the reaction is carried out using 
at least an equimolar amount, and preferably from 1 .5 to 3 moles, of the compound of the formula (III) 
per mole of the compound of the formula (II). 

Further the reaction can be carried out in the presence of a basic compound which is used 
conventionally as a dehydrohalogenating agent. 

Examples of suitable basic compound include inorganic basic compounds, for example, metal 
carbonates or hydrogen-carbonates such as sodium carbonate, potassium carbonate and sodium 
hydrogencarbonate, organic basic compounds such as triethylamine, pyridine, and N.N-dimethylaniline. 
« ™ I he reaction can De carried out usually at a temperature of from about room temperature to 
150°C and completed generally in about 1 to 10 hours. 

Of the compounds of the formula (I), those in which the bonding between the 3- and 4-positions 
of the carbostynl nucleus is a single bond (i.e., compounds of the formula(la)) and those in which such a 
bonding is a double bond (i.e., compounds of the formula (lb) can be converted to each other by 
reduction reaction or dehydrogenation reaction as shown in Reaction Scheme-2 below. 



Reaction Scheme— 2 
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Dehydrogenation^ R 3 ' 
Reduction 




4 



EP 52 016 



P a ge 5 of 61 



O 052 016 

Dehydrogenation reaction of the compound of the formula (la) can be carried out in an 
appropriate solvent using a dehydrogenating agent Examples of suitable dehydrogenating agent 
include benzoquinones such as 2,3-dichloro-5,6-dicyanobenzoquinone and chloranil (2,3,5,6- 
tetrachlorobenzoquinone), halogenating agents such as T'-bromosuccinlmide, N-chlorosuccinimide and 
5 bromine, dehydrogenating agents such as sulfur and selenium dioxide, dehydrogenation metal catalysts 
such as palladium-carbon, palladium black, platinum black, palladium oxide and Raney nickel. 

When benzoquinones and halogenating agents are used as a dehydrogenating agent, the amount 
of the dehydrogenating agent which is used is not limited particularly and can be varied widely. Usually, 
1 to 5 moles, preferably 1 to 2 moles, of the dehydrogenating agent per mole of the compound of the 
w formula (la) is used. When the dehydrogenating metal catalysts are used, they are used in ordinary 
catalytic amounts. For example, the catalysts are used in about the same weight as the compound of 
the formula (la) to be used. 

Examples of suitable solvent include water, ketones such as acetone, ethers such as dioxane, 
tetrahydrofuran, methoxyethanol and dimethoxyethane, aromatic hydrocarbons such as benzene, 
is toluene, xylene, phenetole, tetralin, cumene and chlorobenzene, halogenated hydrocarbons such as 
dichloromethane, dichloroethane, chloroform and carbon tetrachloride, alcohols such as methanol, 
ethanol, isopropanol, butanol, tert-butanol, amyl alcohol and hexanol, protic polar solvents such as 
acetic acid, aprotic polar solvents such as DMF, DMSO, Hexamethylphosphoric triamide. 

The reaction can be carried out usually at room temperature to 300°C, preferably at room 
20 temperature to 200°C and completed generally in about 1 to 40 hours. 

Reduction reaction of the compounds of the formula (lb) can proceed under conventional 
conditions for catalytic reductions. Examples of the catalyst which can be used include metals such as 
palladium, palladium black, palladium-carbon, platinum, platinum oxide, platinum black and Raney 
nickel, in catalytic amounts usually used. 
25 As for the solvent there can be used, for example, water, methanol, ethanol, isopropanol, dioxane, 

THF, hexane, cyclohexane, ethyl acetate, and acetic acid. 

The reduction reaction can be carried out at 0 to 100°C, preferably room temperature to 70°C 
and either at atmospheric pressure or under pressure. Usually, the reaction is carried out at atmospheric 
to 10 kg/cm 2 , preferably atmospheric to 5 kg/cm 2 . 
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Reaction Scheme— 3 
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In the above formulae, R 1 ' represents a lower alkyl group, a lower alkenyl group, a lower alkynyl 
group or a phenyl-lower alkyl group, X 2 represents a halogen atom, and R 2 , R 3 . R 4 and R 3 have the same 
meanings as defined above. 

so According to Reaction Scheme-3. in the case where the groups represented by R 2 , R 3 , R 4 and R 5 

are each in an inert group, a compound of the formula (I) in which R 1 represents a hydrogen atom or a 
compound of the formula (Ic) can be converted to a corresponding compound of the formula (I) in which 
R 1 represents a lower alkyl group, a lower alkenyl group, a lower alkynyl group or a phenyl-iower alkyl 
group or a compound of the formula (Id). 

55 More particularly, a compound of the formula (Ic) can be reacted with a basic component, for 

example, sodium hydride, potassium hydride, sodium amide, potassium amide, alkali metals such as 
sodium metal and potassium metal, to convert the compound of the formula (Ic) to its alkali metal salt 
in which the nitrogen atom at the 1 -position of the carbostyril nucleus takes part in salt formation. This 
reaction can be carried out in an appropriate solvent, for example, aromatic hydrocarbons such as 

so benzene, toluene and xylene, saturated hydrocarbons such as n-hexane and cyclohexane. ethers such 
as diethyl ether, diethylene glycol dimethyl ether, 1 ,2-dimethoxyethane and dioxane, aprotic polar 
solvents such as dimethylformamide, hexamethylphosphoric triamide dimethyl sulfoxide with aprotic 
solvents being preferred. 

The reaction can be carried out at a temperature of 0 to 200°C, preferably room temperature to 

65 50°C. 
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The alkali metal salt of the compound of the formula (Ic) thus obtained can be reacted with a 
halide of the formula (IV) in a conventional manner. This reaction can proceed advantageously in an 
appropriate solvent which can be used in converting a compound of the formula (Ic) to its alkali metal 
salt usually, at a temperature of about 0 to 70°C, preferably 0°C to room temperature. 

Proportion of the basic compound to be used to the compound of the formula (Ic) is usually 1 to 5 
moles, preferably 1 to 3 moles, of the basic compound per mole of the compound of the formula (Ic). 
On the other hand, proportion of the halide of the compound of the formula (IV) to be used to the 
compound of the formula (Ic) is usually 1 to 5 moles, preferably 1 to 3 moles, of the halide of the 
formula (IV) per mole of the compound of the formula (Ic). The reaction can be completed in about 0.5 
to 15 hours. 

The carbostyril compounds of the formula (II) which can be used as a starting compound in 
Reaction Scheme- 1 can readily be prepared in various processes. For example, they can be prepared 
according to processes shown in Reaction Schemes-4, -5, -6, and -7 below. 

Of the compounds of the formula (I), those in which R 2 represents a hydroxy group or a lower 
alkoxy group can be prepared according to Reaction Scheme-4 below. 

Reaction Scheme — 4 



20 



25 



30. 



35 



40 



45 



50 



R 6 O 

1 ■ , 

CH 2 C-X 3 



(VI) 





(IV) 



(VII) 




Halogenation 



55 



60 



65 



(I la) 

In the above formula, R\ R 8 , X 1 and the bonding between the 3- and 4-positions of the carbostyril 
nucleus have the same meanings as defined above, X 3 represents a halogen atom, and R 7 represents a 
hydrogen atom or a lower alkyl group. 

In Reaction Scheme-4 above, reaction between the carbostyril derivative of the formula (IV) and 
the halogenoalkanoyl halide derivative of the formula (V) can be carried out usually in the presence of a 
Lewis acid as a catalyst. 

In the above reaction, any conventionally used Lewis acid can be used advantageously, for 
example, aluminum chloride, iron chloride, zinc chloride and tin chloride. 

The reaction can be carried out either in the absence of solvents or in the presence of an 
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appropriate inert solvent for example, carbon disulfide, methylene chloride, 1 ,2-dichloroethane, 
chlorobenzene, nitrobenzene, diethyl ether and dioxane. 

The reaction can be carried out usually at about room temperature to 150°C, preferably room 
temperature to 100°C. 

5 Proportion of the compound of the formula (V) to the compound of formula (IV) is usually 

equimolar amount to a large excess amount, preferably 2 to 6.5 moles, of the compound of the formula 
(V) per mole of the compound of the formula (IV). 

Alternatively, a compound of the formula (Ha) can be prepared by reacting a compound of the 
formula (IV) with a compound of the formula (VI) instead of a compound of the formula (V) to form a 
w compound of the formula (VII) and then halogenating this compound. 

In the reaction between the compound of the formula (IV) and the compound of the formula (VI) 
the same reaction conditions as those under which the compound of the formula (IV) and the 
compound of the formula (V) Is reacted. 

Halogenation of the compound of formula (VII) can be carried out in the presence of a 
is halogenating agent conventionally used. In the reaction various known halogenating agent can be used. 
For example, there can be illustrated halogens such as bromine, chlorine, etc., N-halogenosuccinimides 
such as N-bromosuccinimide and N-chlorosuccinimide. 

Proportion of the halogenating agent to the compound of the formula (VII) is usually about 1 to 10 
moles, preferably 1 to 5 moles, of the halogenating agent per mole of the compound of the formula 
20 (VII). 

Examples of the solvents which can be used in the halogenation reaction of the compound of the 
formula (VIII) include halogenated hydrocarbons such as dichloromethane, dichloroethane, chloroform 
and carbon tetrachloride, organic acids such as acetic acid and propionic acid. 

The reaction can readily proceed usually under ice cooling or at a temperature up to the boiling 
25 point of the solvent used, preferably room temperature to 40°C and can be completed generally in 
about 1 to 10 hours. In the reaction a radical reaction initiator, such as benzoyl peroxide or hydrogen 
peroxide, may be used. 
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Reaction Scheme — 5 
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Halogenation 
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In the above formulae, R 8 represents a lower alkanoyl group, R 9 represents a lower alkyl group, R\ 
60 R , R 7 , X 1 and the bonding between the 3- and 4-positions of the carbostyrll nucleus have the same 
meanings as defined above. 

Acylation reaction of the compound of the formula (VIII) can be carried out by reacting the 
compound of the formula (VIII) with a lower alkanoic anhydride or its acid halide without solvent or in a 
solvent such as pyridine, benzene, nitrobenzene, ether, acetone or dioxane, in the presence of a basic 
65 compound, e.g. an alkali metal carbonate such as sodium carbonate or potassium carbonate, an organic 
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base such as triethylamine, N,N-dimethylaniline or 1,5-diazabicyclo[5,4,0]undecene-5 (DBU), or an 

acidic compound such as sulfuric acid or p-toluenesulfonic acid. 

Proportion of the lower alkanoic anhydride or its acid halide to be used to the compound of the 

formula (VIII) is usually at least 1 mole to a large excess amount, preferably 1 to 10 moles, of the 
5 anhydride or halide per mole of the compound of the formula (VIII). 

The acylation reaction can proceed usually at a temperature of from about — 10°C to 150°C, 

preferably 0 to 100°C and be completed generally in about 10 minutes to 10 hours. 

Nitration reaction of the compound of the formula (IX) can be carried out without solvent or in a 

solvent such as acetic acid, acetic anhydride or sulfuric acid r in the presence of a nitration agent such as 
to fuming nitric acid, concentrated nitric acid, a mixed acid (a mixture of sulfuric acid, fuming sulfuric acid, 

phosphoric acid or acetic anhydride and nitric acid), a combination of an alkali metal nitrate and sulfuric 

acid, a mixed acid anhydride of an organic acid with nitric acid such as acetyl nitrate or benzoyl nitrate, 

a combination of nitrogen pentoxide or nitric acid and silver nitrate, a combination of acetone 

cyanohydrin nitrate or alkyl nitrate and sulfuric acid or polyphosphoric acid. 
is The amount of nitration agent to be used is usually 1 to 1 .5 moles per mole of the compound of 

the formula (IX). 

The reaction can proceed usually at about — 1 0 to 50°C and can be completed generally in about 
1 to 10 hours. 

Hydrolysis reaction of the compound of the formula (X) can be carried out in the absence of 
20 solvents or in a suitable solvent such as water, methanol, ethanol, isopropanol, acetic acid using an acid 
or an alkali. Examples of suitable acid include hydrochloric acid and sulfuric acid, and examples of alkali 
include potassium hydroxide, sodium hydroxide, potassium carbonate, sodium carbonate and sodium 
hydrogencarbonate. 

The amounts of the acid and alkali are at least 1 mole per mole of the compound of the formula 
25 (X), respectively. Usually, they are used in a large excess amount relative to the compound of the 
formula (X). The reaction can be carried out usually at a temperature of about room temperature to 
100°C and completed generally in about 0.5 to 5 hours. 

Alkylation reaction of the compound of the formula (XI) can be carried out in the presence of a 
basic compound using a conventional alkylating agent. Examples of suitable basic compound include 
30 alkali metals such as sodium metal and potassium metal, and hydroxides, carbonates, bicarbonates and 
alcoholates thereof, and amines such as pydridine, piperidine. As for the alkylating agent, there can be 
illustrated alkyl halldes such as alkyl iodide (e.g. methyl iodide), alkyl chloride, alkyl bromide (e.g. methyl 
bromide), and dialkyl sulfates such as dimethyl sulfate and diethyl sulfate. 

The reaction can proceed advantageously in a suitable solvent. Examples of suitable solvent 
3s include water, lower alcohols such as methanol, ethanol, isopropanol, n-butanol ketones such as 
acetone, methyl ethyl ketone. 

The alkylating agent is used usually in from at least equimolar amount to a large excess amount, 
preferably 1 to 2 moles per mole of the compound of the formula (XI). 

The reaction can proceed with ease at a temperature of from about room temperature to the 
40 boiling point of the solvent to be used. Generally, it can be carried out with heating. 

Reduction reaction of the compound of the formula (XII) or (XI) can be carried out with ease by 
subjecting the compound of the formula (XII) or (XI) to catalytic reductions in a solvnt such as water, 
acetic acid, methanol, ethanol, diethyl ether dioxane, in the presence of a catalyst such as palladium 
black, palladium-carbon, platinum oxide, platinum black, Raney nickel, usually at room temperature 
45 under atmospheric pressure, or using a combination of iron, zinc, tin or stannous chloride and an acid 
(e.g., formic acid, acetic acid, hydrochloric acid, phosphoric acid, sulfuric acid), a combination of iron, 
ferrous sulfate, zinc or tin and an alkali (e.g., alkali metal hydroxides, alkali metal carbonates, ammonia), 
sulfates, sodium dithionite sulfites. 

Diazotlzation reaction of the compound of the formula (XIII) or reduction product of the compound 
50 of the formula (XI) can be carried out in an aqueous solution using sodium nitrite and hydrochloric 
acid or sulfuric acid at a temperature of from about — 30°C to room temperature for about 1 to 3 hours. 

The diazonium salt of the compound of the formula (XI) or (XIII) can further be reacted with a 
compound of the formula (XIV) to form a compound of the formula (XV). The amount of the compound 
of the formula (XIV) to be used is usually about 1 to 5 moles, preferably 1 to 2 moles, per mole of the 
55 diazonium salt. 

The reaction can be carried out advantageously in the presence of a buffering agent such as 
sodium acetate, sodium carbonate, and calcium carbonate, and sodium sulfite and copper sulfate as a 
catalyst usually at 0 to 40°C for about 1 to 5 hours. 

Halogenation reaction of the compound of the formula (XV) can be carried out using a 
so halogenatlng agent such as a halogen, e.g. bromine or chlorine, or an N-halogenosuccinimide e.g. N- 
bromosuccinimlde or N-chlorosuccinimide. 

Proportion of the halogenating agent to the compound of the formula (XV) is usually 1 to 10 
moles, preferably 1 to 5 moles, of the halogenating agent per mole of the compound of the formula 
(XV). 

65 
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Examples of suitable solvent which can be used in the reaction include halogenated alkanes such 
as dichloromethane, dichloroethane, chloroform and carbon tetrachloride. 

The reaction can proceed with ease under ice cooiing or at a temperature of up to the boiling 
point of the solvent used, preferably at room temperature to 40°C and can be continued usually for 
about 1 to 10 hours. In the reaction, a radical reaction initiator such as a peroxide, e.g. benzoyl peroxide 
or hydrogen peroxide, may be used. 

Alternatively, after the diazotization of the compound of the formula (XI) or (XIII), a compound of 
the following formula 

0 

R 3 — CHX 1 — CH=NNHCNH, 



wherein R 3 and X 1 have the same meanings as defined above, may be used instead of the compound of 
the formula (XIV), whereby the compound of the formula (lib) can be prepared from the compound of 
15 the formula (XIII) directly. In this case, the same reaction conditions under which the reaction using the 
compound of the formula is carried out can be used. 

Of the compounds of the formula (XV) or (lib), those in which R 7 represents a hydrogen atom can 
be prepared by heating the compound of the formula (XV) or (lib) in which R 7 represents a lower alkyl 
group in a solvent such as water or dioxane in the presence of an acidic catalyst such as hydrobromic 
20 acid at 80 to 130°C for 30 minutes to 6 hours. 

Further, of the compound of the formula (II), those in which R 2 represents a hydrogen atom, a 
lower alkyl group or a halogen atom can be prepared according to Reaction Scheme-6 below. 
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Reaction Scheme— 6 

R 3 -CHX 1 -COX 4 
(XVII) 




(He) 



Halogenation 



(XIX) 

In the above formulae, R 10 represents a hydrogen atom, a lower alkyl group or a halogen atom X 4 
represents a halogen atom, a hydroxy group or a group of the formula 



55 



60 



— OC — X 1 CH — R 3 

X s represents a halogen atom, a hydroxy group, or a group of the formula 

0 



— 0CCH 2 R 3 
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The reaction between the compound of the formula (XVI) and the compound of the formula (XVII) 
and that between the compound of formula (XVI) and the compound of the formula (XVIII) are called 
Friedel Crafts reaction, which can be carried out in a solvent in the presence of a Lewis acid. 

Examples of suitable solvent include carbon disulfide, nitrobenzene, chlorobenzene, 
5 dichloromethane, dichloroethane, trichloroethane and tetrachloroethane. As for the Lewis acid, any 
conventionally used Lewis acids can be employed, for example, aluminum chloride, zinc chloride, iron 
chloride, tin chloride, boron tribromide, boron trifluoride and concentrated sulfuric acid. 

The amount of Lewis acid to be used is not particularly limited and can be varied broadly. Usually, 
about 2 to 6 moles, preferably 3 to 4 moles, of Lewis acid per mole of the compound of the formula 
jo (XVI) can be used. 

The compound of the formula (XVII) and the compound of the formula (XVIII) each can be used in 
an amount of usually at least 1 mole, preferably about 1 to 2 moles, per mole of the compound of the 
formula (XVI). 

The reaction temperature can be selected appropriately depending on other conditions. Usually, 
15 the reaction is carried out at about 0 to 120°C, preferably 20 to 70°C. The reaction time is varied 
broadly depending upon starting materials, catalysts, reaction temperatures and the like conditions. 
Usually, the reaction is completed in about 0.5 to 6 hours. 

Halogenation reaction of the compound of the formula (XIX) can be carried out under the same 
conditions as those under which the halogenation of the compound of the formula (XV) is carried out. 
20 Further, of the compounds of the formula (I), those in which R 3 represents a halogen atom, a 

nitroso group, an amino group, a lower alkylamino group, an N,N-di-lower alkylamino group, a lower 
alkanoylamino group, an N,N-di-lower alkylaminomethyl group, a carbamoyl methyl group, a 
cyanomethyl group or carboxymethyl group can be prepared from the compound of the formula (IA) in 
which Ft 8 represents a hydrogen atom (i.e., compound of the formula (le)) according to Reaction 
25 Schemes 7 to 1 1 below. 

Reaction Scheme— 7 
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In the above formulae, R\ R 2 , R 4 , R 5 and the bonding between the 3- and 4-positions of the 
carbostyril nucleus have the same meanings as defined above and X 6 represents a halogen atom. 

According to Reaction Scheme-7, the compound of the formula (If) can be prepared by 
halogenating the compound of the formula (le) in a conventional solvent in the presence of a 
so halogenating agent. In the reaction, any conventional halogenating agent can be used. For example, 
halogens such as chlorine, bromine, iodine, fluorine, phosphorus oxychloride, phosphorus oxybromide, 
phosphorus pentachloride, phosphorus pentabromlde, phosphorus trichloride and thionyl chloride can 
be used. 

Proportion of the halogenating agent to the compound of the formula (le) is not limited particularly 
55 and can be varied broadly. Usually, 1 to 10 moles, preferably 1 to 1.5 moles, of the halogenating agent 
per mole of the compound of the formula (le) can be used. 

Examples of suitable inert solvent include halogenated hydrocarbons such as chloroform, 
dichloromethane and 1 ,2 -dichloroethane, ethers such as diethyl ether dioxane, and organic acids such 
as acetic acid and propionic acid. 

so 
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The halogenation reaction can be carried out under ice cooling or at a temperature of about 0 to 
100°C, preferably room temperature to 50°C for about 1 to 12 hours. 



Reaction Scheme— 8 
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In the above formulae, R\ R 2 , R 4 , R 5 and the bonding between the 3- and 4-positions of the 
carbostyril nucleus have the same meanings as defined above. 

According to Reaction Scheme-8, of the compounds of the formula (I) in which R 3 represents a 
nitroso group (i.e.. compound of the formula (lg)) can be obtained by nitrosylation of the compound of 
the formula (le). 

The reaction can be carried out in the absence of solvents or in a suitable inert solvent using a 
40 nitrosylating agent and an acid. Any conventional nitrosylating agents can be used. Among them 
nitrites such as sodium nitrite, potassium nitrite, are preferred. The proportion of the nitrosylating agent 
to the compound of the formula (le) is usually 1 to 2 moles, preferably 1 to 1.2 moles, of the 
nitrosylating agent per mole of the compound of the formula (le). 

Examples of suitable acid include hydrochloric acid, sulfuric acid, phosphoric acid, acetic acid, 
propionic acid, butyric acid and isobutyric acid, of which the mineral acids are preferred. The acid can 
be used usually in excess amounts relative to the compound of the formula (le) when the reaction is 
carried out in the absence of solvents. On the other hand, the amount of the acid can be varied broadly 
and usually is at least 1 mole per mole of the compound of the formula (le) when the reaction proceeds 
in a solvent. 

As for the solvent there can be illustrated conventional inert solvents such as water, lower fatty 
acids e.g. acetic acid, propionic acid, butyric acid, and isobutyric acid, lower fatty acid anhydrides, e.g., 
acetic anhydride, propionic anhydride, butyric anhydride and isobutyric anhydride, ethers e.g. dioxane 
and tetrahydrofuran, dimethylform amide and dimethylsulfoxide. 

The reaction can be carried out usually at about -30 to 100°C, preferably 0 to 50°C and 
completed for about 30 minutes to 3 hours. 

Reduction of the compound of the formula (lg) thus formed gives rise to the compounds of the 
formula (I) in which R 3 represents an amino group (i.e., a compound of the formula (li)). 

This reduction reaction can be carried out using a conventional reducing agent, for example, a 
mixture of iron and hydrochloric acid, zinc and acetic acid, and tin or stannous chloride and hydrochloric 
acid in an amount of 1 mole to a large excess amount, preferably 3 to 5 moles, per mole of the 
compound of the formula (lg). 

Alternatively, the above reactions can be carried out using a suitable hydrogenating catalyst such 
as palladium black, palladium-carbon, Raney nickel or platinum dioxide. The reaction can proceed 
advantageously in a solvent, for example, water, a lower alcohol such as methanol, ethanol or 
isopropanol, or acetic acid. Reaction conditons are not limited particularly and can be varied broadly 
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depending on the kind and amount of the reducing agent or hydrogenatlng catalyst. Usually, the 
reaction is carried out at about 0 to 1 50°C, preferably 50 to 1 00°C when a reducing agent is used and 
at about 0 to 100°C, preferably room temperature at atmospheric pressure of hydrogen gas when a 
hydrogenating catalyst is used. 

Reaction Scheme— 9 
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(Ik) 

In the above formulae, R 1 , R 2 , R 4 . R 5 and the bonding between the 3- and 4-positions of the 
carbostyril nucleus have the same meanings as defined above, ft 11 represents a hydrogen or a lower 

40 alkyl group and R 12 represents a hydrogen atom or a methyl group. 

According to Reaction Scheme-9 above, of the compounds of the formula (I), those in which R 3 
represents a lower alkanoylamino group {i.e., compounds of the formula {lj)J can be prepared by 
acylating the compound of the formula (li). In the reaction, various reaction conditions under which 
conventional acylation reactions proceed can be used. For example, the objective compound of the 

45 formula (Ij) can be obtained with ease by reacting the compound of the formula (li) with a lower 
alkanoic acid or its acid anhydride or halide. 

The reaction can be carried out usually in the presence of a basic compound or an acidic 
compound. Examples of suitable basic compounds include organic bases such as triethylamine, 
trimethylamine, pyridine, dimethylaniline, N-methylmorpholIne, 1 ,5-diazabicyclo[4,3,0]nonene-5 

so (DBN), 1,5-diazabicyclo[5,4,0]undecene-5 (DBU) 1,4-diazabicyclo[2,2,2]octane (DABCO), inorganic 
bases such as potassium carbonate, sodium carbonate, potassium hydrogencarbonate and sodium 
hydrogencarbonate. On the other hand, examples of suitable acidic compound include mineral acids 
such as sulfuric acid and hydrochloric acid. 

The above reaction can generally proceed in a solvent. Examples of suitable solvent include 

55 halogenated carbohydrates such as methylene chloride, chloroform and dichloroethane, aromatic 
hydrocarbons such as benzene, toluene and xylene, ethers such as diethyl ether, tetrahydrofuran 
dimethoxyethane, esters such as methyl acetate, ethyl acetate, and aprotic polar solvents such as N,N- 
dimethylfbrmamide, dimethyl sulfoxide and hexamethylphosphoric triamide. 

In the above reaction, the amount of the lower alkanoic acid or its anhydride or halide is not 

60 limited particularly and can be varied broadly. Usually, 1 to 10 moles, preferably 1 to 2 moles, of the 
lower alkanoic acid or its anhydride or halide per mole of the compound of the formula (II) can be used. 
Further, there is no particular limitation on the reaction temperature and reaction time. Usually, the 
reaction can be carried out at a temperature of about — 30°C to 1 50°C, preferably 0 to 100°C, for 
about 30 minutes to 12 hours. 

65 Of the compounds of the formula (Ik), those in which R 12 represents a hydrogen atom can be 
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prepared by reducing the compound of the formula (lj). The reduction reaction can be carried put under 
conventional conditions under which the carbonyl group in an amido bond is reduced to form a 
methylene group. For example, the reaction can proceed in the presence of lithium aluminum halide or 
sodium borohydride. 

Of the compounds of the formula (Ik), those in which R 11 represents a hydrogen atom and R 12 
represents a methyl group can be prepared by reducing a compound of the formula (11). In this reduction 
reaction can be applied Eschweiler-Clarke Reaction which can usually be carried out with ease by 
heating the compound of the formula (li) in the presence of formic acid and formalin in the absence of 
solvents. 

Proportions of formic acid and formalin to the compound of the formula (li) are not limited 
particularly and can be varied broadly. Usually, formalin is used in an amount of about 1 to 5 moles, 
preferably 1 to 1.5 moles, per mole of the compound of the formula (li), while the amount of formic acid 
is about 1 to 10 moles, preferably 3 to 5 moles per mole of the compound of formula (li). There is no 
particular limitation on the reaction temperature and time and can be varied broadly. Usually, the 
reaction is carried out at about room temperature to 1 50°C, preferably 80 to 1 20°C for about 3 to 30 
hours. 



Reaction Scheme — 10 




(li) 



R 2 R 1 



(H) 



In the above formulae, R\ R 2 , R 4 , R 5 , X 2 and the bonding between the 3- and 4-positions of the 
carbostyril nucleus have the same meanings as defined above, and R 13 represents a lower aikyl group. 

Of the compounds of the formula (I), those in which R 3 represents an N,N-di-lower alkylamino 
group (i.e., compound of the formula (II)) can be prepared by reacting the compound of the formula (li) 
with a compound of the formula (XX). The reaction can be carried out in the presence of a 
dehalogenating agent 

As for the dehalogenating agent, various conventional basic compounds can be used. 
Representative examples of the basic compound include inorganic bases such as sodium hydroxide,, 
potassium hydroxide, sodium carbonate and potassium hydrogen carbonate, alkali metals such as 
sodium metal and potassium metal, and organic bases such as triethylamine, pyridine and N N- 
dimethylaniline. 

The reaction can proceed either in the absence of solvents or in the presence of a solvent. Any 
solvents that do not take part in the reaction can be used. For example, alcohols such as methanol, 
ethanol and propanol, ethers such as diethyl ether, tetrahydrofuran, dioxane and ethylene glycol 
monomethyl ether, aromatic hydrocarbons such as benzene, toluene, xylene, chlorobenzene, ketones 
50 such as acetone and methyl ethyl ketone, and aprotic polar solvents such as N,N-dimethylformamide, 
dimethyl sulfoxide and hexamethylphosphoric triamide, can be used advantageously. 

The proportion of the compound of the formula (XX) to the compound of the formula (li) is usually 
at least 2 moles, preferably 2 to 4 moles, of the compound of the formula (XX) per mole of the 
compound of the formula (li). 

When using about 1 mole of the compound of the formula (XX) per mole of the compound of th& 
formula (li) a compound of the formula (I) in which R 3 represents a mono-lower alkylamino group can 
be prepared. This compound can further be reacted with a compound of the formula 



R ,3 'X 

wherein R 13 ' represents a lower alkyl group and X 2 represents a halogen atom, to form a compound of 
the formula (I) in which R 3 represents an N,N-dlalkylamino group the alkyl groups of which are different 
from each other. 
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The reaction can be carried out usually at about —30 to 100°C, preferably 0 to 50°C and 
completed generally in about 30 minutes to 12 hours. 

Reaction Scheme^ "M 
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In the above formulae, R\ R 2 , R 4 , R s , X 2 and the bonding between the 3- and 4-positipns of the 
carbostyril nucleus have the same meanings as defined above, R t4 , R 1S , and R 16 , which may be the same 
or different, each represents a lower alkyl group, and M represents an alkali metal. 

According to Reaction Scheme-11, of the compounds of the formula (I), those in which R 3 
5 represents an N,N-dMower alkylaminomethyl group (i.e., compound of the formula (lm)) can be 
prepared by reacting a compound of the formula (le) with a di-lower alkylamine of the formula (XXI) and 
formalin. 

The reaction can be carried out either in the absence of solvents or in the presence of a solvent. 
As for the solvent any solvents that do not take part in the reaction can be used, for example, water, 
jo lower alcohols such as methanol, ethanol and isopropanol, and lower fatty acids such as acetic acid and 
propionic acid. 

Proportions of the compound of the formula (XXI) and formalin to the compound of the formula 
(le) each is usually about 1 to 3 moles, preferably 1 mole, of the compound of the formula (XXI) or 
formalin per mole of the compound of the formula (le). 
ts The reaction can be carried out usually at about 0 to 150°C, preferably room temperature to 

100°C and completed generally in about 3 to 6 hours. 

Further, a quaternary ammonium salt of the formula (In) can be prepared by reacting the 
compound of the formula (lm) thus obtained with a compound of the formula (XXII). 

The reaction can be carried out either in the absence of solvents or in the presence of a solvent. 
20 Any solvents that do not take part in the reaction can be used, for example, water, lower alcohols 

such as methanol, ethanol and isopropanol, halogenated hydrocarbons such as dichloromethane, 
chloroform and carbon tetrachloride, acetonitrile, propionitrile and N,N-dimethylformamide. 

Proportion of the compound of the formula (XXII) to the compound of the formula (lm) is usually 1 
mole to a large excess amount, preferably 1 to 2 moles, of the compound of the formula (XXII) per mole 
25 of the compound of the formula (lm). 

The reaction can be carried out usually at about 0 to 150°C, preferably 30 to 80°C and 
completed generally In about 30 minutes to 4 hours. 

Still further, of the compounds of the formula (I), those in which R 3 represents a carbamoylmethyl 
group (i.e., compound of the formula (lo)) or a cyano group (i.e., compound of the formula dp)) can be 
30 prepared by reacting the compound of the formula (In) with a compound of the formula (XXIII). 

Each reaction can be carried out in an inert solvent, for example, water, lower alcohols such as 
methanol, ethanol and isopropanol, and nitriles such as acetonitrile and propionitrile. 

Preferred examples of the compound of the formula (XXIII) include potassium cyanide and sodium 
cyanide. 

35 In preparing the compound of the formula (lo), the compound of the formula (XXIII) is used usually 

in an equimolar to a large excess amount relative to the compound of the formula (In). Preferably, it is 
used in an amount of 3 to 4 moles per mole of the compound of the formula (In). 

The reaction can be carried out usually at about room temperature to 150°C, preferably 60 to 
100°C for about 3 to 1 2 hours, preferably 5 to 6 hours. 

40 On the other hand, in preparing the compound of the formula (Ip), usually about 1 to 2 moles, 

preferably 1 mole, of the compound of the formula (XXIII) is reacted with 1 mole of the compound of 
the formula (In) at about room temperature to 1 50°C, preferably 60 to 1 00°C for about 30 minutes to 
1 hour. 

Moreover, of the compounds of the formula (I), those in which R 3 represents a carboxymethyl 
45 group (i.e., compound of the formula (lq)) can be prepared by hydrolyzing the compound of the formula 
(lo) or (Ip). The hydrolysis reaction can be carried out in the absence of solvents or in a suitable solvent 
for example, water, lower alcohols such as methanol, ethanol and isopropanol, and acetic acid, in the presence 
of an acid or an alkali. As for the acid there can be illustrated mineral acids such as hydrochloric acid 
and sulfuric acid. 

so Examples of the alkali include sodium hydroxide, potassium hydroxide, potassium carbonate and 

sodium carbonate. 

The acid or alkali can be used usually at least 1 mole per mole of the compound of the formula (lo) 
or (Ip). Usually, a large excess amount of the acid or alkali relative to the compound of the formula (lo) 
or (Ip) is used. 

55 The reaction can be carried out usually at about room temperature to 1 50° C, preferably 50 to 

100°C and completed generally in about 30 minutes to 10 hours. Further, of the compounds of the 
formula (I), those in which R 2 represents a hydroxy group can be prepared by hydrolyzing a compound 
of the formula (I) in which R 2 represents a lower alkoxy group under the same conditions as those 
under which the compounds of the formula (XV) or (lib) are hydrolyzed. 

60 The compounds of this invention represented by the formula (I) prepared as described above can 

form pharmaceutically acceptable salts with acids and this invention also includes within its scope such 
pharmaceutically acceptable salts. The pharmaceutically acceptable acids which can be used for the 
salt formation can be various inorganic acids, for example, hydrochloric acid, sulfuric acid, phosphoric 
acid and hydrobromic acid, or organic acids such as oxalic acid, maleic acid, fumarlc acid, malic acid, 

65 tartaric acid, citric acid and benzoic acid. 
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The compounds of the formula (I) can be converted into a corresponding salt when they have an 
acid group by reacting the acid group with a pharmaceuticaily acceptable basic compound. Examples of 
basic compounds are inorganic basic compounds such as sodium hydroxide, potassium hydroxide, 
calcium hydroxide, sodium carbonate and sodium hydrogu -carbonate. 

5 As stated above, the salts of the compound of the formula (I) as used herein refers to acid addition 

salts thereof with pharmaceuticaily acceptable acids and basic compounds as well as quaternary 
ammonium salts thereof with halides such as lower alkyl halides. 

The compounds of the formula (I) and the salts thereof obtained as described above can be isolated" 
from the respective reaction mixtures upon completion of the reaction and purified by conventional 

w procedures, for example, solvent extraction, dilution method, precipitation, recrystallization, column 
chromatography and preparative thin layer chromatography. 

As is apparent to those skilled In the art, the compounds of the formula (I) can exist in optically 
active forms and this invention includes such optical isomers within its scope. 

In using the compounds of this Invention of the formula (I) and the salts thereof as therapeutic 

is agents, these compounds can be formulated into pharmaceutical compositions together with ordinary 
pharmaceuticaily acceptable carriers. Suitable carriers which can be used are, for example, solvents or 
excipients such as fillers, extenders, binders, wetting agents, disintegrants, surface active agents and 
lubricants which are usually employed to prepare such drugs depending on the type of dosage form. 
Various dosage forms of the therapeutic agents as an cardiotonic agent can be selected according 

20 to the purpose of the therapy. Typical dosage forms which can be used are tablets, pills, powders, liquid 
preparations, suspensions, emulsions, granules, capsules, suppositories, and injectable preparations 
(e.g. solutions and suspensions). 

In molding a pharmaceutical composition containing the compounds of the formula (I) or the 
pharmaceuticaily acceptable salt thereof as an active ingredient into a tablet form, a wide range of 

25 carriers known in the art can be used. Examples of suitable carriers include excipients such as lactose, 
white sugar, sodium chloride, glucose solution, urea, starch, calcium carbonate, kaolin, crystalline 
cellulose and silicic acid, binders such as water, ethanol. propanol, simple syrup, glucose, starch 
solution, gelatin solution, carboxymethyl cellulose, shellac, methyl cellulose, potassium phosphate and 
polyvinyl pyrrolidone, disintegrants such as dried starch, sodium alginate, agar powder, laminaria 

30 powder, sodium hydrogen carbonate, calcium carbonate, Tween (Registered Trade Mark), sodium lauryl 
sulfate, stearic acid monoglyceride, starch, and lactose, disintegration inhibitors such as white sugar, 
stearic acid glyceryl ester, cacao butter and hydrogenated oils, absorption promoters such as 
quaternary ammonium bases and sodium lauryl sulfate, humectants such as glycerol and starch, 
adsorbents such as starch, lactose, kaolin, bentonite and colloidal silicic acid, and lubricants such as 

35 purified talc, stearic acid salts, boric acid powder, Macrogol (Registered Trade Mark — a polyethylene 
glycol produced by Shinetsu Chemical Industry Co.. Ltd.) and solid polyethylene glycol. 

The tablets, if desired, can be coated, and made into sugar-coated tablets, gelatin-coated tablets, 
enteric-coated tablets, film-coated tablets, or tablets comprising two or more layers. 

In molding the pharmaceutical composition into pills, a wide variety of conventional carriers 

40 known in the art can be used. Examples of suitable carriers are excipients such as glucose, lactose, 
starch, cacao butter, hardened vegetable oils, kaolin and talc> binders such as gum arabic powder, 
tragacanth powder, gelatin, and ethanol, and disintegrants such as laminaria and agar. 

In molding the pharmaceutical composition into a suppository form, a wide variety of carriers 
known in the art can be used. Examples of suitable carriers include polyethylene glycol, cacao butter, 

45 higher alcohols, esters of higher alcohols, gelatin, and semi-synthetic glycerides. 

When the pharmaceutical composition is formulated into an injectable preparation, the resulting 
solution and suspension are preferably sterilized, and are isotonic with respect to the blood. In 
formulating the pharmaceutical composition into the form of a solution or suspension, all diluents 
customarily used in the art can be used. Examples of suitable diluents are water, ethyl alcohol, 

so propylene glycol, ethoxylated isostearyl alcohol, polyoxyethylene sorbitol, and sorbitan esters. Sodium 
chloride, glucose or glycerol may be incorporated into a therapeutic agent, e.g., as a nephritis treating 
agent in an amount sufficient to prepare isotonic solutions. The therapeutic agent may further contain 
ordinary dissolving aids, buffers, pain-alleviating agents, and preservatives, and optionally coloring 
agents, perfumes, flavors, sweeteners, and other drugs. 

55 The amount of the compound of the formula (I) and the pharmaceuticaily acceptable salts thereof 

of this invention as an active ingredient to be incorporated into a pharmaceutical composition useful as 
a cardiac stimulant is not particularly limited, and can vary over a wide range. A suitable therapeutically 
effective amount of the compound of the general formula (I) and the pharmaceuticaily acceptable salts 
thereof of this invention is usually about 1 to about 70% by weight, preferably 5 to 50% by weight, 

so based on the entire composition. 

There is no particular restriction on the manner of using the cardiotonic agent, and it can be 
administered by routes suitable for the particular forms thereof. For example, the tablets, pills, liquid 
preparations, suspensions, emulsions, granules, and capsules are orally administered. The injectable 
preparations are intravenously administered either alone or together with ordinary auxiliary agents such 

65 as glucose and amino acids. Furthermore, as required, the cardiotonic agent can be singly administered 
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intramuscularly, intracutaneous^, subcutaneously, or intraperitoneally. The suppository is administered 
intrarectally and the ointment is coated on the skin. 

The dosage of the cardiotonic agent is suitably selected according to the purpose of use, the 
symptoms, etc. Usually, a preferred dosage of the compound of this invention is about 1 to 10 mg/kg 
5 body weight per day. It is advantageous that the active ingredient is contained in a single unit dose 
form in an amount of 50 to 250 mg. 

This invention will be described in greater detail with reference to Reference Examples, Examples 
and Preparation Examples. 

io Reference Example 1 

8-Hydroxy-3,4-dihydrocarbostyril (20 g) was suspended in acetic anhydride (100 ml). Sulfuric 

acid (5 drops) was added to the resulting suspension and the mixture was stirred at 80°C for 1 .5 hours. 

To the reaction mixture was added acetic acid (100 ml) and the mixture was ice-cooled, and a solution 

of 10.1 ml of concentrated nitric acid (d=1.38) in 30 ml of acetic anhydride was added thereto with 
is stirring. The stirring was continued for one night at room temperature. The reaction mixture was poured 

into ice water to precipitate crystals, which were collected by filtration to give 21.74 g of 6-nitro-8- 

acetoxy-3,4-dihydrocarbostyril. 

m.p. above 300°C, pale yellow powders 
20 NMR (DMSO-d 6 ) 

S (ppm) = 8.03 (d, J=2.5Hz, 1 H), 

7.96 (d, J=2.5Hz, 1 H), 

3.20~2.98 (m. 2H), 2.68~2.45 

(m, 2H), 2.33 (s, 3H) 

25 

Reference Example 2 

Hydrochloric acid (200 ml) was added to 6-nitro-8-acetoxy-3,4-dihydrocarbostyril (20 g) and the 
mixture was refluxed for 4 hours. After ice cooling, crystals which precipitated were collected by 
filtration and recrystallized from methanol to give 13.76 g of 6-nitro-8-hydroxy-3,4-dihydrocarbostyril. 

• 30 

m.p. 270°C, pale yellow scales. 

Reference Example 3 

6-Nitro-8-hydroxy-3,4-dihydrocarbostyril (10 g) and potassium carbonate (13.3 g) were mixed 
35 with acetone (70 ml) and water (70 ml) and the mixture was refluxed with adding dropwide 12.1 g of 
dimethyl sulfate. After refluxing was continued for 4 hours, the reaction mixture was cooled, and 
crystals which precipitated were collected by filtration and washed with water to give 8.22 g of 6-nitro- 
8-methoxy-3,4-dihydrocarbostyril. 

40 m.p. 230°C, yellow needles. 

Reference Example 4 

6-Nitro-8-methoxy-3,4-dihydrocarbostryil (2 g) and 5% palladium-carbon (0.2 g) were added in 
ethanol (50 ml) and catalytic reduction was conducted at a hydrogen gas pressure of 3 kg/cm 2 for 1 
45 hour. Then, the reaction mixture was filtered and the filtrate was concentrated. The residue was 
recrystallized from benzene to give 1.7 g of 6-amino-8-methoxy-3,4-dihydrocarbostyril. 

m.p. 157 — 158°C, colorless needles. 

so 

Reference Example 5 

To a mixture of 6-amino-8-methoxy-3,4-dihydrocarbostyril (1 2 g), concentrated hydrochloric acid 
(1 6 ml) and water (50 ml) was added ice (30 g), and sodium nitrite (5 g) and water (20 ml) were added 
gradually to the resulting mixture under ice-cooling. After completion of addition, the resulting mixture 

55 was reacted at 0 to 5°C for 1 hour. On the other hand, a heated solution of acetaldehyde semicarbazide 
(10 g) in water (50 ml) and then sodium sulfite (0.25 g) and copper sulfate (3.2 g) were added to a 
solution of sodium acetate (34 g) in water (40 ml), and the internal bath was adjusted to a temperature 
of 10 to 20°C. The solution was stirred and below the surface of the solution was added gradually a 
solution prepared by adding a solution of sodium acetate (26 g) in water (46 ml) to the above 

60 diazonium salt solution. After stirring was continued for 2 hours, the reaction was allowed to stand for 
one night. Precipitates which formed were collected by filtration and washed with water. They were 
added in 200 ml of 2N hydrochloric acid and the mixture was refluxed for 2 hours. After cooling, the 
reaction mixture was extracted with chloroform (1 50 ml) twice and the chloroform layer was washed 
with water. The solution was filtered through a short column charged with silica gel-activated carbon. 

65 This column was washed with 500 ml of chloroform. The two chloroform layers were combined and 
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chloroform was evaporated. The residue was recrystallized from benzene to give 5.1 g of 6-acetyl-8- 
methoxy-3,4-dihydrocarbostyril. 

m.p. 1 50°C, pale yellow needles. 

5 

Reference Example 6 

To a solution of 6-acetyl-8-methoxy-3,4-dihydrocarbostyril (3.1 g) in chloroform (30 ml) was 
added dropwlse a solution of bromine (2.26 g) In chloroform (20 ml) with stirring at room temperature. 
After completion of addition, the mixture was stirred for 30 minutes at room temperature, thereafter, 
to the reaction mixture was concentrated and the residue was recrystallized from methanol to give 3.2 g 
of 6-(a-bromoacetyl)-8-methoxy-3,4-dihydrocarbostyril. 

m.p. 206 — 207 °C, colorless needles. 

15 Reference Example 7 

To a solution of aluminum chloride (44 g) and a-bromo-propionyl chloride (43 g) in carbon 
disulfide (1 50 ml) was added portionwise 3,4-dihydrocarbostyril (8 g) while refluxing with stirring. After 
completion of addition, the mixture was refluxed with stirring for 2 hours. After cooling, the mixture was 
poured into ice water and crystals which precipitated were collected by filtration and washed with 

20 water. Recrystallization from ethanol gave 14.2 g of 6-(ar-bromo-propionyl)-3,4-dihydrocarbostyril. 

m.p. 192 — 193°C, pale yellow scales. 

Reference Example 8 

25 To a solution of aluminum chloride (80 g) and chloroacetyl chloride (72 g) in carbon disulfide (200 

ml) was added portionwise, in 20 minutes a suspension of 3,4-dihydrocarbostyril (14.7 g) in carbon 
disulfide (100 ml) while refluxing with stirring. After completion of addition, the mixture was refluxed 
with stirring for 2 hours. After coojing, the reaction mixture was poured into ice water, and crystals 
which precipitated were collected by filtration, washed with water and recrystallized from ethanol to 

30 give 20 g of 6-chloroacetyl-3,4-dihydrocarbostyril. 

m.p. 230 — 231°C, colorless needles. 

Reference Example 9 

35 In the same manner as in Reference Example 8 except that carbostyril was used in place of 3,4- 

dihydrocarbostyril, 6-chloroacetylcarbostyril was obtained. 

m.p. 275 — 277°C, pale green needles. 

40 Reference Example 10 

8-Methyl-3,4-dihydrocarbostyril (16.1 g) was suspended in carbon disulfide (100 mi) and a- 
propionylbromide (35 g) was added to the suspension with stirring and cooling with ice water. Then, 
anhydrous aluminum chloride (30 g) was added portionwise to the mixture followed by refluxing for 3 
hours. Under reduced pressure carbon disulfide was evaporated and the residue was decomposed by 
45 the addition of ice water (500 ml). 

Tarry product which precipitated was separated and washed with water. A small amount of 
methanol was added to the tarry product to form crystals. The crystals were collected by filtration and 
recrystallized from methanol to give 14.3 g of 8-methyl-6-or-bromopropionyl-3,4-dihydrocarbostyril. 

so m.p. 232.5 — 233.5°C, colorless needles. 

Reference Example 1 1 

To a solution of ar-bromopropionyl bromide (60 g) and aluminum chloride (40 g) in carbon 
disulfide (100 ml) was added 8-chloro-3,4-dihydrocarbostyril (10 g). After refluxing the mixture for 5 

55 hours, carbon disulfide was evaporated and heated at 70 to 80°C for 5 hours. The reaction mixture was 
poured into ice water and allowed to stand overnight. The mixture was extracted with chloroform and 
the chloroform layer was washed with water, dried and treated with activated carbon followed by 
evaporating chloroform. The residue was washed with diethyl ether and collected by filtration. The 
residue gave a uniform crystal fraction upon TLC. The crude crystals thus obtained were recrystallized 

bo from methanol to give 12 g of 8-chloro-6-a-bromopropionyl-3,4-dihydrocarbostyril. 

m.p. 180 — 182°C, pale yellow needles. 

Reference Example 12 

65 To a solution of 8-hydroxycarbostyril (27 g) and chloroacetyl chloride (37 ml) in nitrobenzene 
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(250 ml) was added aluminum chloride (85 g) portionwise and the mixture was stirred at 7Q°C for 20 
hours. After adding 10% hydrochloric acid (500 ml), nitrobenzene was removed by steam distillation. 
After cooling, crystals which formed were collected by filtration, washed with 300 ml of hot water and 
recrystalllzed from methanol to give 4.0 g of 5-ch1oroacetyl-8-hydroxycarbostyrll. 

5 

m.p. 285 — 287°C (decomp.), pale yellow crystals. 

Example 1 

6-(ar-Bromopropionyl)-1-methyl-3,4-dihydrocarbostyril (5 g), 2-aminopyridine (4.77 g) and 
io acetonitrile (20 m) were refluxed for 1 .5 hours. The reaction mixture was cooled with ice water and 
crystals which precipitated were collected by filtration. The crystals were dissolved in acetone and the 
solution was adjusted to pH of about 1 by the addition of 48% hydrobromic acid. Crystals which formed 
were collected by filtration and recrystallized from water to give 5.68 g of 6-(3-methylimidazo[l ^-al- 
pyridine^-ylM -methyl-3,4-dlhydrocarbostyril monohydrobromide. 

is 

m.p. above 300 °C, colorless powders 

NMR (DMS0-d 6 ) 
8 (ppm) = 8.85 (d, J=7Hz, 1H) 
20 8.13 — 7.20 (m, 6H) 

3.33 (s, 3H) 

3.15~2.87 (m, 2H) 

2.73 (s, 3H) 

2.68~2.37 (m, 2H) 

25 " 

Example 2 

8-Chloro-6-(or-bromopropionyl)~3,4-dlhydrocarbostyril (4 g), 2-aminopyridine (3.57 g) and aceto- 
nitrile (20 ml) were refluxed for 3 hours. The reaction mixture was concentrated to dryness and the 
residue (oily product) was washed with water. Then, the residue was dissolved in acetone and 48% 
30 hydrobromic acid was added to the solution to adjust pH to about 1 and crystals which formed were 
crystallized by filtration. The crude crystals thus obtained were recrystallized from water to give 2.74 g 
of 8-chloro-6-(3-methylimidazo[1 ,2-a]pyridine-2-yl)-3,4-dihydrocarbostyril monohydrobromide hemi- 
hydrate. 



35 m.p. above 300°C, pale yellow powders 

NMR (DMS0-d 6 ) 

S (ppm) = 9.78 (s, 1 H) 

8.83 (d, J=7Hz, 1H) 
40 8.03—7.43 (m, 5H) 

3.23—2.97 (m, 2H) 

2.74 (s, 3H) 

2.70—2.43 (m, 2H) 



45 Example 3 

In an analogous manner as in Example 2, the following compounds were prepared using 
appropriate starting materials. 

8-Methyl-6-(3-methylimidazo[l,2-a]pyridine-2-Yl)-3,4-dihydrocarbostyril monohydrochloride 
so mo no hydrate 

m.p. 273 — 276° C (decomp.), pale yellow powders 

6-{3-Methyllmidazo[1 ,2-a]pyridine-2-yl)-3,4-dihydrocarbostyril monohydrobromide hemihydrate 

55 

m.p. above 300°C, pale yellow needles 

NMR (DMS0-d 8 -D 2 0) 
S (ppm) = 8.65 (d, J=7Hz, 1H) 
so 8.06—7.73 (m, 2H) 

7.67—7.40 (m, 3H) 
7.23—7.03 (m, 1H) 
3.20—2.50 (m, 4H) 
2.72 (s, 3H) 
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8-Methyl-6-(imidazo[l ,2-a]pyridine-2-yl)-3,4-dihydrocarbostyril monohydrochloride 3/2 hydrate 

m.p. above 300°C, pale brown crystals 

5 NMR (DMSO-de) 

S (ppm) = 9.64 (s, 1 H) 

8.86 {d, J=7Hz, 1 H) 

8.70 (s, 1H) 

8.03—7.30 (m, 5H) 
10 3.10—2.83 (m, 2H) 

2.67—2.40 (m, 2H) 

2.32 <s, 3H) 

8-Chloro-6-(imidazo[1 ,2-a]pyridine-2-yl)-3,4-dihydrocarbostyril monohydrochloride hemihydrate 

is 

m.p. above 300°C, pale brown cottony crystals 

NMR (DMS0-d e ) 
S (ppm) = 9.70 {s, 1H) 
20 8.82 (d, J=7Hz, 1 H) 

8.75 (s, 1H) 

8.05—7.23 (m, 5H) 

3.20—2.90 (m, 2H) 

2.73—2.40 (m, 2H) 

25 

' 8-Methoxy-6-(imidazo[l ,2-a]pyridine-2-yl)-3,4-dihydrocarbostyril monohydrobromide 

m.p. 294.5" — 296.0°C (decomp.), pale yellow cottony crystals 

30 6-(imidazo[1 ,2-a]pyridine-2-yl)carbostyril monohydrochloride 

m.p. above 300°C, pale yellow cottony crystals 

NMR (DMS0-d 6 ) 
35 8 (ppm) =8.74 (d, J=7Hz f 1 H) 

8.61 (s, 1H) 
8.31 (d, J=2.5Hz) 
8.17 — 7.10 (m, 6H) 
6.58 (d, J=9Hz, 1H) 

40 

6-(3-Ethylimidazo[1 ,2-a]pyridine-2-yl)carbostyril monohydrobromide monohydrate 

m.p. above 300° C, colorless cottony crystals 

45 NMR (DMS0-d 8 — D 2 0) 

S (ppm) = 8.81 (d, J=Hz, 1H) 

8.14 (d, J=10Hz, 1H) 

8.05 — 7.45 (m, 6H) 

6.69 (d, J=10Hz, 1H) 
so 3.45—3.00 (m, 2H) 

1.38 (t, J=7.5Hz, 3H) 

6-(lmidazo[1,2-a]pyridine-2-yl)-3,4-dihydrocarbostyril 
55 m.p. 230 — 232°C (decomp.), colorless powders 



Example 4 

To a suspension of 6-(imidazo[l ,2-a]pyrldlne-2-yl)-3,4-dihydrocarbostyril (5 g) in dioxane (50 ml) 
60 was added DDQ (6.47 g) with stirring at 70°C. The reaction mixture was heated for 5 hours with 
stirring. After completion of reaction, the solvent was evaporated. The residue was extracted by the 
addition of chloroform and 0.5 N sodium hydroxide. The chloroform layer was washed with 0.5 N 
sodium hydroxide, washed with water and dried. After evaporation chloroform, the residue obtained 
was isolated and purified using silica gel column chromatography. Oily product obtained was dissolved 
65 in acetone and the solution was adjusted to pH of about 1 with concentrated hydrochloric acid. Crystals 
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which formed were collected by filtration. The crude crystals thus obtained were re crystallized from 
water to give 2.4 g of 6-(imidazo[l ,2-a]pyridine-2-yl)carbostyril monohydrochloride. 

m.p. above 300°C, pale yellow cottony crystals 



NMR <DMSO-d 8 ) 

S (ppm) = 8.74 {d, J=7Hz, 1H) 

8.61 (s, 1H) 

8.31 (d, J=2.5Hz) 
io 8.17 — 7.10 (m, 6H) 

6.58 (d, J=9Hz, 1H) 

Example 5 

In an analogous manner as in Example 4, 6-(3-ethyWmidazo[l ,2-a]pyridine-2-yl)carbostyril 
is monohydrobromide monohydrate was prepared using appropriate starting materials. 

m.p. above 300°C, colorless cottony crystals 

NMR (DMS0-d 6 -D 2 0) 
20 S (ppm) = 8.81 <d, J=7Hz, 1 H) 

8.14 (d, J=10Hz, 1H) 

8.05 — 7.45 (m, 6H) 

6.69 {d, J=10Hz, 1H) 

3.45 — 3.00 (m, 2H) 
25 1.38 (t. J=7.5Hz, 3H) 

Example 6 

To a solution of 8-methyl-6-(3-methylimidazo[1 ,2-a]pyridine-2-yl)carbostyril (2 g) in 40 ml of 
methanol was added 10% palladium-carbon (0.2 g), and the mixture was subjected to catalytic 
reduction at 60°C for 8 hours at a hydrogen gas pressure of 2 to 3 kg/cm 2 . After completion of the 
30 reaction the catalyst was removed by filtration and the filtrate was concentrated to dryness. The residue 
was dissolved in acetone and the solution was adjusted to pH of about 1 with concentrated 
hydrochloric acid. Crystals which precipitated were collected by filtration. The crude crystals thus 
formed were recrystallized from ethanol to give 1.2 g of 8-methyl-6-(3-methylimidazo[1 ,2-a]pyridine- 
2-yl)-3.4-dihydrocarbostyril monohydrochloride monohydrate. 

35 

m.p. 273 — 276°C (decomp.), pale yellow needles 

Example 7 

In an analogous manner as in Example 6, the following compounds were prepared using 
40 appropriate starting materials. 

6-<3-Methylimidazo[l ,2-a]pyridine-2-yl)-3,4-dihydrocarbostyril monohydrobromide hemihydrate 
m.p. above 300°C, pale yellow needles 

45 

NMR (DMSO-d 8 -D 2 0) 
S (ppm) = 8.65 <d, J=7Hz, 1 H) 
8.06—7.73 (m/2H) 
7.67—7.40 (m, 3H) 
so 7.23 — 7.03 <m, 1 H) 

3.20 — 2.50 (m r 4H) 
2.72 <s, 3H) 

8 - Met M-6-{imiclazo[1 ' 2 - a Wridine-2-yl)-3,4-dihydrocarbostyril monohydrochloride 3/2 hydrate 

55 

m.p. above 300°C r pale brown powders 

NMR (DMSO-d 6 ) 
8 (ppm) = 9.64 (s, 1 H) 
so 8.86 (d. J=7Hz, 1 H) 

8.70 (s, 1 H) 
8.03—7.30 (m, 5H) 
3.10—2.83 (m, 2H) 
2.67—2.40 (m, 2H) 
65 2.32 (s, 3H) 
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8-Chloro-6-(imldazo[1 ,2-a]pyrldine-2-yl)-3,4^ihydrocarbostyrll mono hydrochloride hemihydrate 
m.p. above 300°C, pale brown cottony crystals 

NMR (DMSO-d 6 ) 
S (ppm) = 9.70 (s, 1H) 

8:82 (d, J=7Hz, 1 H) 
8.75 (s, 1H) 
8.05—7.23 (m, 5H) 
3.20—2.90 (m, 2H) 
2.73—2.40 {m, 2H) 

6-{3-Methyllrnidazo[1 ,2-a]pyridine-2-yl)-1 -methyl-3,4-dihydrocarbostyr1l monohydrobromide 

js m.p. above 300°C, colorless powders 

NMR (DMSO-d 6 ) 

S (ppm) = 8.85 (d, J=7Hz, 1 H) 

8.13— 7.20 (m, 6H) 
20 3.33 (s, 3H) 

3.15—2.87 (m, 2H) 

2.73 (s, 3H) 

2.68—2.37 (m, 2H) 

26 8-Methoxy-6-(imidazo[1 ,2-a]pyridine-2-yl)-3,4-dihydrocarbostyrll monohydrobromide 

m.p. 294.5 — 296.0° C (decomp.), pale yellow cottony crystals 

Example 8 

30 To a solution of 6-(3-methylimidazo[1 ,2-a]pyridine-2-yl)-3,4-dihydrocarbostyril (3 g) in dimethyl- 

formamide (50 ml) was added 50% oily sodium hydride (590 mg) and the mixture was reacted for 2 
hours at room temperature. Then, after adding methyl iodide (1.85 g), the mixture was further reacted 
for 3 hours at room temperature. After completion of reaction, dimethylformamide was evaporated. 
Chloroform and 0.5 N sodium hydroxide were added to the residue for extraction. The chloroform layer 

36 W as washed with water thoroughly and dried followed by evaporation of chloroform. The residue was 
purified using silica gel column chromatography and the oily product thus obtained was dissolved in 
acetone. The solution was adjusted to pH of about 1 by the addition of 48% hydrobromic acid and 
crystals which formed were collected by filtration. The crude crystals thus obtained were re crystallized 
from water to give 2.9 g of 6-(3-methyl-imldazo[1 ,2-a]pyridine-2-yl)-1 -methyl-3,4-dihydrocarbostyril 

40 monohydrobromide. 

m.p. above 300°C, colorless powders 

NMR (DMS0-d 6 ) 
8 (ppm) = 8.85 (d, J=7Hz, 1H) 
8.13—7.20 (m r 6H) 
3.33 (s, 3H) 
3.15—2.87 (m. 2H) 
2.73 (s, 3H) 
2.68—2.37 (m, 2H) 

Example 9 

5-(a-bromobutyryl)-8-methoxy-3,4-dihydrocarbostynl (5 g), 2-aminopyridine (4.33 g) and 
acetonitrile (20 ml) were reacted by refluxlng for 6 hours. The reaction mixture was concentrated to 
dryness and the residue was crystallized by the addition of water. The crystals were collected by 
filtration and washed with water. The crystals were dissolved in acetone and the solution was adjusted 
to pH of about 1 to 2 by the addition of 48% hydrobromic acid. Crystals which formed were collected 
by filtration. The crude crystals thus obtained were re crystallized from methanol-ether to give 3.73 g of 
5-(3-ethylimidazo[1,2-a]pyridine-2-yl)-8-methoxy-3,4-dihydrocarbostyril monohydrobromide. 

m.p. 254 — 256.5°C, colorless powders 

Example 10 

5-Chloroacetyl-8-methoxycarbostyril (5 g), 2-amino-4-picoline (6.45 g) and acetonitrile (40 ml) 
65 'were reacted with refluxing for 3 hours; and the reaction mixture was cooled with ice water. Crystals 
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which formed were collected by filtration. The crystals were suspended in acetone- methanol and the 
suspension was adjusted to pH of about 1 by the addition of concentrated hydrochloric acid. Crystals 
which formed were collected by filtration and recrystallized from methanol to give 4.0 g of 5-(7-methyf- 
imidazotl ,2-a]pyridine-2-yl)-8-methoxycarbostyril monohydrochloride 3/2 hydrate. 

m.p. 269.5 — 271.5°C (decomp.), colorless powders 

Example 1 1 

In an analogous manner as in Example 2, compounds shown below were prepared using 
appropriate starting materials. 

5-{lmidazo[l ,2-a]pyrldfne-2-yl)-8-methoxycarbostyril monohydrochloride monohydrate 
m.p. 256 — 257.5°C (decomp.), colorless cottony crystals (water) 

5-(lmidazo[1 / 2-a]pyridine-2-yi)-8-methoxy-3,4-dihydrocarbostyril monohydrochloride hemihydrate 
m.p. 260 — 261°C (decomp.), colorless needles (methanol) 

5-(3-Methylimidazo[1 ,2-a]pyridine-2-yl)-8-methoxycarbostyrfl monohydrobromide 3/2 hydrate 
m.p. 207.5 — 210.0°C, pale yellow scales (methanol-ether) 

S-O-Methylimidazofl^-alpyridine^-yD-S-methoxy-S^-dihydrocarbostyril monohydrobromide 
m.p. 263 — 264.5°C, pale yellow needles (methanol-ether) 

5-{3-Ethylimldazo[l # 2-a]pyridine-2-yl)-8-methoxycarbostyril monohydrobromide 1/4 hydrate 
m.p. 229 — 231.5°C, colorless powders (methanol-ether) 

1 -Methyl-5-(imldazo[1 f 2-a]pyridine-2-yl)-8-methoxy-3,4-dlhydrocarbostyril monohydrochloride 
monohydrate 

m.p. 259 — 260.5°C (decomp.), colorless needles (methanol-ether) 

5-(6-Chloroimidazo[1 ,2-a]pyridine-2-yl)-8-methoxycarbostyril monohydrochloride dihydrate 
m.p. 270 — 272.5°C (decomp.), colorless powders (methanol-ether) 
5-(8-Methyiimidazo[l ,2-a]pyridine-2-yl)-8-methoxycarbostyril monohydrochloride monohydrate 
m.p. 255 — 258.0°C (decomp.), pale yellow cottony crystals (water) 

5-(3,7-Dimethylimidazo[1 ,2-a]pyridine-2-yl)-8-methoxycarbostyril monohydrobromide monohydrate 
m.p. 249 — 251 °C, colorless prisms (methanol-ether) 

5-{3-Methylimidazo[l,2-a]pyridine-2-yl)-8-hydroxycarbostyril monohydrochloride 1/4 hydrate 
m.p. above 300°C, pale yellow cottony crystals (water) 

Elemental analysis for C^H^O^ ■ HCI • 1/4H 2 0 

C H N 

Calc'd(%) 60.38 3.96 13.21 

Found (%) 60.55 3.80 13.23 

NMR (DMSO — D 2 0) 

$ (ppm) = 8.82 (d, J=7.0, 1 H) 

8.43 (s, 1 H) 

8.18 (d, J=10.0, 1H) 
8.06—7.90 (m, 2H) 
7.63—7.43 (m, 1 H) 

7.44 (d,J=8.0. 1H) 
7.23 (d, J=8.0, 1H) 
6.73 (d,J=10.0, 1H) 

5-(lm1dazo[1 ,2-a]pyridine-2yl)-8-hydroxy-3,4-dihydrocarbostyr1l monohydrochloride 3/2 hydrate 

m.p. above 300°C, colorless cottony crystals (water) 

Elemental Analysis for C 16 H l3 0 2 N 3 • HCI • 3/2H 2 0 

C H N 

Calc'd(%) 56.06 5.00 12.26 

Found {%) 55.82 4.91 12.34 
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NMR (DMSO) 

S (ppm) = 9.02 (s, 1 H) 

8.93 (d, J=7.0, 1 H) 
8.47 (s, 1H) 
8.10—7.80 (m, 2H) 
7.60 — 7.40 (m, 1H) 
7.23 (d. J=8.0, 1 H) 
7.01 (d, J=8.0, 1H) 
3.26—2.97 (m, 2H) 
2.63—2.36 (m, 2H) 

5-(3-Methyl-6-nftrolmidazo[l,2-a]pyrid!ne--2-vl)-8-methoxycarbostyril monohydrobromide 
m.p. 247.5 — 250°C (decomp.), yellow needless (methanol -ether) 

5-{3-Methyl-8-hydroxyimidazo[1 # 2-a]pyridine -2-yl)-8-methoxycarbostyril monohydrochloride 
is m.p. 266 — 268°C {decomp.), colorless powders (methanol-ether) 

5-{8-Methoxyimidazo[l ,2-a]pyridine-2-yl)-8-methoxycarbostyril monohydrochloride 5/2 hydrate 
m.p. 215.0 — 216.5°C (decomp.), colorless cottony crystals (water) 
5^3-Methy1-6,8<fibromoimidazot1,2-a]pyridin^ monohydrobromide 
m.p. 246 — 247°C (decomp.), pale yellow needles (methanol) 
20 1-Allyl-5-(imidazo[1 ,2-a]pyridine-2-yl)-8-methoxy-3,4-dihydrocarbostyril monohydrochloride 

m.p. 250 — 252°C (decomp.), colorless needles (methanol-ether) 

1 -Benzyl-5-(imidazo[l ,2-a]pyridlne-2-yl)-8-methoxy-3,4-dihydrocarbostyril monohydrochloride 
monohydrate 

m.p. 243.5 — 245.5°C (decomp.), colorless needles (ethanol) 
25 1 -Propargy1-5-(lmfdazo[l ,2-a]pyridine-2-yl)-8-methoxy-3,4-dihydrocarbostyril monohydrochloride 

hemi hydrate 

m.p. 241.5 — 242. 5°C (decomp.), colorless needles (ethanol) 

Example 12 

To a solution of 5-(imidazo[1 ,2-a]pyridine-2-yl)-8-methoxycarbostyril (4 g) in acetic acid (80 ml) 
was added dropwise, at room temperature a solution of bromine (2.22 g) in acetic acid (5 ml). After 
completion of addition, the mixture was stirred for 3 hours. Crystals which precipitated were collected 
by filtration and washed with diethyl ether. The crystals thus obtained were dissolved in acetone and 
the solution was adjusted to pH of about 1 by the addition of 48% hydrobromic acid. Crystals which 
precipitated were collected by filtration and re crystallized from methanol-ether to give 5 g of 5-(3- 
bromoimidazof 1 ,2-a]pyridine-2-yl)-8-methoxycarbostyril monohydrobromide monohydrate 

m.p. 245 — 247. 5°C (decomp.), pale yellow needles 

Example 13 

To a suspension of 5-(imidazo[1 ,2-a]pyridine-2-yl)-8-methoxy-3,4-dihydrocarbostyril (2.5 g) in 
300 ml of water was added 1 .71 ml of concentrated hydrochloric acid. The mixture was heated and the 
solution was cooled to 50°C and 10 ml of aqueous solution having dissolved therein 0.65 g of sodium 
nitrite was added dropwise to the solution at 50°C with stirring. After completion of addition, the 
reaction was continued for 2 hours and the reaction mixture was allowed to stand overnight at room 
temperature. Crystals which precipitated were collected by filtration, and recrystallized from methanol 
to give 1 .9 g of (3-nitrosoimidazo[1 ,2-a]pyridine-2-yl)-8-methoxy-3.4-dihydrocarbostyril. 

m.p. 236.5 — 238°C (decomp.), green cottony crystals 

Example 14 

To a suspension of 5-(3-nitrosoimidazo[1,2-a]pyridine-2-yl)-8-methoxy-3,4-dihydrocarbostyril 
(20.85 g) in methanol (500 ml) was added 12 ml of concentrated hydrochloric acid to render the 
suspension acidic. 10% Palladium-carbon (2 g) was added to the suspension, and catalytic reduction 
was carried out at room temperature under atmospheric pressure. After completion of reaction, water 
was added to the reaction mixture to dissolve and the resulting mixture was heated. After removing 
the catalyst by filtration, the filtrate was concentrated to dryness. Acetone was added to the residue, 
and crystals which precipitated were collected by filtration and recrystallized from water to give 2 1 .20 g 
of 5-(3-aminoimidazo[1,2-a]pyridine-2-yl)-8-methoxy-3,4-dihydrocarbostyril monohydrochloride hemi- 
hydrate. 

m.p. 254.5 — 257.0°C (decomp.), pale yellow needles 

Example 1 5 

65 A solution of 5-(3-aminoimidazo[l ,2-a]pyridine-2-yl)-8-methoxy-3,4-dihydrocarbostyril (5 g) in 
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90% formic acid (10 ml) was heated at 100°C for 2 hours. After completion of reaction, water was 
added to the reaction mixture followed by neutralizing with 1 N sodium hydroxide. Crystals which 
precipitated were collected by filtration, washed with methanol and re crystallized from chloroform- 
methanol to give 3.05 g of 5-(3-formylaminoimidazo[1 ,2-a]pyridine-2-yl)-8-methoxy-3,4Hjihydro- 
5 carbostyril. 

m.p. 303.5 — 305°C (decomp.), yellow prisms 

Example 16 

to A mixture of 5-(3-aminoimidazo[1 ,2-a]pyridine-2-yl}-8-methoxy-3,4-dihydrocarbostyril (5 g), 

90% formic acid (1 5 ml) and 35% formalin (5 ml) was refluxed for 26 hours and the reaction mixture 
was concentrated to dryness. The residue was extracted by the addition of 1 N sodium hydroxide and 
chloroform. The chloroform layer was washed with water and dried followed by evaporating the 
solvent. The residue was passed through a silica gel column for isolation and crystals obtained were 

15 converted into hydrochloric acid salt in methanol. Recrystallization from methanol-ether gave 580 mg 
of 5-[3-dimethylaminoimidazo-tl,2-a]pyridine-2-yl[-8-methoxy-3,4-dihydrocarbostyril monohydro- 
chloride. 

m.p. 242 — 244.5°C (decomp.), colorless prisms 

20 

Example 17 

To a solution of 5-(imidazo[1 ,2-a]pyridine-2-yl)-8-methoxycarbostyrit (5 g) in acetic acid (50 ml) 
were added 50% aqueous solution of dimethylamine (1.7 g) and 35% aqueous solution of formalin 
(1.62 g). The mixture was stirred at 60°C for 6 hours. After evaporating the solvent, the residue was 

25 extracted by the addition of chloroform and 0.5 N sodium hydroxide. The chloroform layer was washed 
with water and dried followed by evaporating the solvent. The residue was dissolved in methanol and 
the solution was adjusted to pH of about 1 by the addition of concentrated hydrochloric acid and 
concentrated to dryness. Acetone was added to the residue to precipitate crystals, which were 
collected by filtration. The crude crystals thus obtained were recrystallized from methanol-acetone to 

30 give 5-(3-dimethylaminomethylimidazo[1 ,2-a]pyridine-2-yl)-8-methoxycarbostyril dihydrochloride tri- 
hydrate. 

m.p. 213.5 — 216°C (decomp.), colorless cottony crystals 

35 Example 18 

To a suspension of 5-(3-dimethylamlnomethylimidazo[1 ,2-a]pyridine-2-yl)-8-methoxycarbostyril 
(1 .5 g) in acetonitrile (20 ml) was added methyl iodide (1 .5 ml) and the mixture was stirred at 40°C for 
1 hour. Crystals thus formed were collected by filtration and recrystallized from water to give 1 .7 g of 5- 
(3-trimethylammoniomethylimidazo[l ,2-a]pyridine-2-yl)-8-methoxycarbostyril iodide trihydrate. 

40 

m.p. 136 — 138°C (decomp.), pale yellow granules 

Example 19 

5-{3-Trimethylammoniomethylimidazo[l ,2-a]pyridine-2-yl[-8-methoxycarbostyril iodide (8 g) 
45 and sodium cyanide (3.2 g) were added to water (100 ml) and the mixture was refluxed for 5 hours. 
Crystals which precipitated were collected by filtration. After washing with methanol, the compound 
was converted into hydrochloric acid salt in methanol with concentrated hydrochloric acid and 
recrystallized from methanol-ether to give 3.6 g of 5-(3-carbamoylmethylimidazo[l ,2-a]pyridine-2-yl|- 
8-methoxycarbostyril mo nohydro chloride 5/4 hydrate. 

50 

m.p. 250.5 — 251.5 (decomp.), colorless needles 

Example 20 

A solution of 5-(3-trimethylammonioethylimidazo[1,2-a]pyridine-2-yl|-8-methoxycarbostyril 
55 iodide (4.39 g) in water (40 ml) was refluxed while adding dropwise 10 ml of an aqueous solution of 
having dissolved therein 440 mg of sodium cyanide. After completion of addition, the mixture was 
reacted for 30 minutes and then allowed to cool. Crystals which precipitated were collected by filtration 
and" isolated by passing through a silica gel column. The crude crystals thus formed were recrystallized 
from methanol to give 0.85 g of 5-{3-cyanomethylim!dazo[l ,2-a]pyridine-2-yl}-8-methoxycarbostyril. 

60 

m.p. 261 — 263 °C (decomp.), colorless prisms 

Example 21 

A mixture of 5-{3-carbamoylmethylimidazo[l ,2-a]pyridine-2-yl|-8-methoxycarbostyril (1.6 g), 
55 potassium hydroxide (2.6 g), water (3 ml) and ethanol (9 ml) was refluxed for 1 hour. After completion 
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of reaction water was added to the reaction mixture, which was then treated with activated carbon and 
adjusted to pH of about 1 by the addition of concentrated hydrochloric acid followed by allowing to 
stand overnight Crystals which precipitated were collected by filtration and recrystallized from dilute 
hydrochloric acid to give 0.9 g of 5-{3-carboxymethylimidazo[1 ,2-a]pyridine~2-yl}-8-methoxycarbO" 
5 styril he mi hydrate. 

m.p. 259 — 260.5°C (decomp.), colorless needles 

Example 22 

io 5-{lmldazo[l,2-a]pyridine-2-yl)-8-methoxy-3 f 4-dihydrocarbostyril (1.4 g) and DDQ {3.5 g) were 

added to dioxane (30 ml) and the mixture was refluxed for 5 hours. The reaction mixture was 
concentrated under reduced pressure and the residue was extracted by the addition of chloroform and 
0.5 N sodium hydroxide. The chloroform layer was washed with 0,5 N sodium hydroxide and then with 
water twice. After drying, chloroform was evaporated. The residue was isolated and purified through a 

is silica gel column. The crude crystals thus obtained were dissolved in acetone and hydrochloric acid was 
added to the resulting solution. Crystals which precipitated were collected by filtration and 
recrystallized from water to give 410 mg of 5-(imidazo[1 ,2-a]pyridine-2-yl)-8-methoxycarbostyril 
mo no hydrochloride monohydrate. 

20 m.p. 256 — 257.5°C (decomp.), colorless cottony crystals 

Example 23 

To a solution of 5 - (3 - ethylimidazofi ,2 - alpyridine - 2 - yl) - 8 - methoxycarbostyril (2 g) 
in methanol (50 ml) was added 10% palladium-carbon (0.2 g) and catalytic reduction was carried out for 
25 6 hours at 50 — 60°C under a hydrogen gas pressure of 2 to 3 kg/cm 2 . The catalyst was removed by 
filtration and the filtrate was concentrated to dryness. The residue was dissolved in acetone and 
hydrobromic acid was added to the solution. Crystals which precipitated were collected by filtration and 
the crude crystals thus obtained were recrystallized from methanol-ether to give 1 .5 g of 5 - (3 - ethyl- 
imidazofi^ - alpyridine - 2 - yl) - 8 - methoxy - 3,4 - dihydrocarbostyril monohydrobromide. 

30 

m.p. 254 — 256.5°C, colorless powders 

Example 24 

To a solution of 5 - (imidazo[1,2 - alpyridine - 2 - yl) - 8 - methoxy - 3,4 - dihydro- 
35 carbostyril (3 g) in dimethylformamide (1 00 ml) was added 50% oily sodium hydride (600 mg) and the 
mixture was stirred for 2 hours at room temperature. After adding allyl bromide (1.48 g) f the mixture 
was reacted for 3 hours at room temperature. The reaction mixture was concentrated to dryness and 
the residue was extracted by the addition of chloroform and 0.5 N sodium hydroxide. The chloroform 
layer was washed with water and dried followed by evaporation. The residue was purified using silica 
40 gel column chromatography and the oily product was dissolved in acetone and converted into 
hydrochloric acid salt by the addition of hydrochloric acid. Crystals which precipitated were collected by 
filtration and recrystallized from methanol-ether to give 1.76 g of 1 - allyl - 5 - (imidazo[1,2 - 
alpyridine - 2 - yl) - 8 - methoxy - 3,4 - dihydrocarbostyril monohydrochloride. 

*5 m.p. 250 — 252°C (decomp.), colorless needles 

Example 25 

In an analogous manner as in Example 24, the following compounds were prepared using 
appropriate starting materials. 
so 1 -Benzyl-5-(imidazo[1 ,2-a]pyridine-2-yl)-8-methoxy-3,4-dihydrocarbostyril monohydrochloride 

monohydrate 

m.p. 243.5 — 245.5 (decomp.), colorless needles (ethanol) 

1 -Propargyl-5-(imidazo[1 ,2-a]pyridine-2-yl)-8-methoxy-3 ,4-dihydrocarbostyril monohydrochloride 
hemihydrate 

ss m.p. 241.5 — 242.5°C (decomp.), colorless needles (ethanol) 

1 -Methyl-5-(imidazo[1 ,2-alpyridine-2-yl)-8-methoxy-3,4-dihydrocarbostyril monohydrochloride 
monohydrate 

m.p. 259 — 260.5 °C (decomp.), colorless needles (methanol-ether). 

60 

Example 26 

In an analogous manner as in Examples 2 and 6, the following compounds were prepared using 
appropriate starting materials. 

6 - (3,7 - Dimethylimidazoll ,2 - alpyridine - 2 - yOcarbostyril hydrochloride hemihydrate mp 
65 above 300°C, colorless needles (methanol) 
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NMR (DMS0-d6) 
S (ppm) = 2.56 (s, 3H) 
2.67 (s, 3H) 

6.58 (d, J = 9Hz, 1 H) 
7.34 {bd, J = 7Hz, 1 H) 
7.49 (d, J = 8Hz, 1 H) 
7.64 - 8.1 1 (m, 4H) 

8.59 (d, J = 7Hz, 1 H) 



JO 



6-(5-Methylimidazo[l,2-a]pyridine-2-yl)carbostyril hydrochloride. 

m.p. above 300°C, pale yellow powder (methanol) NMR (CF 3 — COOH) 

NMR (CF 3 — COOH) 
is s (ppm) = 2.94 (s, 3H) 

7.30-7.55 (m, 2H) 

7.83-8.17 (m, 3H) 

8.23 - 8.47 (m, 2H) 

8.53 (bs r 1H) 
20 8.70 (d, J = 9Hz, 1H) 

6 - (3 - Dimethylaminomethylimidazof 1 ,2 - a]pyridine - 2 - yDcarbostyril dihydrochloride 
tnhydrate. m.p. 204.5— 207°C (decomp), colorless needles (water) 

6 - (3 - Trimethylammonlomethylimidazo[1,2 - a]pyridine - 2 - yDcarbostyril iodide 3/4 
25 hydrate, m.p. 185— 188.5°C (decomp), colorless powder (methanot-acetone) 
6-(3-Nitrosoimidazo[l ,2-a]pyridine-2 -yDcarbostyril hemihydrate 

m.p, above 300°C, yellowish-brown powder 

30 NMR (CF 3 COOH) 

S (ppm) = 7.24 {d, J = 9Hz, 1H) 

7.83—8.07 (m, 2H) 

8.25 (d, J = 9Hz, 1H) 

8.43—8.77 (m, 2H) 
35 8.87 {dd, J = 9Hz, 2Hz, 1H) 

9.12 (d, J = 9Hz) 

9.88 (bd, J = 7Hz, 1 H) 



40 



6-(3-Aminoimidazo[1 ,2-a]pyridine-2 -yDcarbostyril 

oco ^'^^^^-aW^ hydrochloride 3/4 hydrate, m.p. 

252 — 253°C (decomp.), colorless needles (water). 

6-(3-Ethylimidazo[1,2-a]pyridine-2-yl)-3 f 4-dlhydrocarbostyrll hydrobromide hemihydrate. m.p. 
314.5 — 318°C (decomp), colorless cottony (water) 

6 ;<3-Ethylimidazol1,2-aJpyridine-2-yl)-1-aUyl-3,4-dihydrocarbostyril hydrochloride, m.p. 
45 279— 282.5°C ( decomp), colorless needles (ethanol) 

6-{3-Ethylimidazo[l ,2-a]pyridine-2-yl)-1 -propargyl-3,4-dihydrocarbostyril hydrochloride 
monohydrate, m.p. 264 — 265 °C (decomp), colorless cottony (water) 

oorr 6 ~ { 3' Eth y Hm ' daz °[ 1 ' 2 -^ hydrochloride 1/4 hydrate, m.p. 

265 — 266°C (decomp), colorless needles (water) 
so 5-{8-Hydroxyimidazo[1 ,2-a]pyridine-2-yl)-8-methoxycrabostyril monohydrochloride 

m.p. 266.5 — 268.5°C (decomp.), colorless powders (methanol-ether) 

. , Example 27 

appropriate SSffSJEST *' f °"° Win9 C ° mp ° UndS Were prepared 

300oa^rn h e V Ss a ^^^y^^n hydrooh.oride hemihydrate, m.p. above 

60 
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NMR (DMS0-d6) 
$ (ppm) = 2.56 (s, 3H) 
2.67 (s, 3H) 

6.58 (d, J = 9Hz, 1H) 
5 7.34 (bd, J = 7Hz, 1H) 

7.49 (d, J = 8Hz, 1H) 
7.64 — 8.1 1 (m, 4H) 

8.59 (d, J = 7Hz, 1H) 

io 6-(5-MethyIimidazo[1 ,2-a]pyridlne-2-yl)carbostyril hydrochloride. 

m.p. above 300°C, pale yellow powder (methanol) 

NMR (CF 3 ^COOH) 

is S (ppm) = 2.94 (s."3HJ 

7.30—7.55 (m f 2H) 

7.83—8.17 (m, 3H) 

8.23—8.47 (m, 2H) 

8.53 (bs, 1H) 
20 8.70 (d, J = 9Hz, 1 H) 

6-(3-DImethyiaminomethylimidazo[l ,2-a]pyridine-2-yl)carbostyriI dihydrochloride trihydrate. m.p. 
204.5 — 207 °C (decomp.), colorless needles (water) 

6-{3-Trimethylammonlomethylimidazo[l,2-a]pyridlne-2-yl)-carbostyril iodide 3/4 hydrate, m.p. 
25 185 — 188.5°C (decomp) colorless needles (water) 

6-(3-Nitrosoimidazo[1 ,2-a]pyridine-2-yl)carbostyril hemihydrate 

m.p. above 300"°C, yellowish-brown powder 

30 NMR (CF 3 — COOH) 

S (ppm) = 7.24 (d, J = 9Hz, 1 H) 

7.83—8.07 (m, 2H) 

8.25 (d, J = 9Hz, 1H) 

8.43 — 8.77 (m, 2H) 
3S 8.87 (dd, J = 9Hz, 2Hz, 1H) 

9.12 (d, J = 9Hz) 

9.88 (bd, J = 7Hz r 1 H) 

6-(3-Aminoimidazo[1 ,2-a]pyridine-2-yl)carbostyril 
40 6-(lmldazo[1 f 2-a]pyridine-2-yl)-1-propargylcarbostyril hydrochloride 3/4 hydrate, m.p. 

252 — 253°C (decomp), colorless needles (water) 

6-(3-ethylimidazofl,2-a]pyridine-2-yl)-1-propargylcarbostyril hydrochloride 1/4 hydrate, m.p. 
265 — 266°C (decomp) colorless needles (water) 

5- (8-Hydroxyimidazo[l ,2-a]pyridine-2-yl)-8-methoxycarbostyril monohydrochloride 

45 

m.p. 266.5 — 268.5°C (decomp.), colorless powders (methanol-ether) 

Example 28 

In an analogous manner as in Example 8, the following compounds were prepared using 
so appropriate starting materials. 

6- {3-Ethyllmidazo[1 ,2-a]pyridine-2-yl)-1-allyl-3,4-dihydrocarbostyril hydrochloride, m.p. 
278 — 282.5°C (decomp), colorless needles (ethanoi) 

6-{3-Ethylimidazo[1 ,2-a]pyridine-2-yl)-1 -propargyl-3,4-dihydrocarbostyril hydrochloride 
monohydrate. m.p. 264 — 265°C (decomp.), colorless cottony (water) 
ss 6-(3-Ethylimidazotl,2-a]pyridine-2-yl)-1-propargyicarbostyril hydrochloride 1/4 hydrate, m.p. 

265 — 266°C (decomp), colorless needles (water) 

6-{lmtdazo[1,2-a]pyridine-2-yl)-1-propargylcarbostyril hydrochloride 3/4 hydrate, m.p. 
252 — 253°C (decomp.), colorless needles (water) 

so Example 29 

Pharmacological activity of the compounds of this invention was determined as described below. 

1. Isolated blood-perfused sinoatrial node preparations 

Experiments were carried out on adult mongrel dogs of either sex. The sinoatrial node 
65 preparations were obtained from dogs weighing 8 — 13 kg, anesthetized with pentobarbital sodium 
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(30 mg/kg i.v.), given heparin sodium (1000U/kg i.v.) and exsanquinated. The preparation consisted 
essentially of the right atrium and was set up in cold Tyrode's solution. The preparation was placed in a 
glass water jacket maintained at about 38°C and cross-circulated through the cannulated right 
coronary artery with blood from a donor dog at a constant pressure of 1 00 mmHg. Dogs used as donors 
were 1 8 — 27 mg in body weight and were anesthetized with pentobarbital sodium (30 mg/kg i.v.). 
Heparin sodium was given at a dose of 1000 U/kg i.v. Tension developed by the right atrium was 
measured with a strain-gauge transducer. The right atrium was loaded with a weight of about 1.5 g. 
Sinus rate was measured by a cardiotacho meter triggered by developed tension of the right atrium. 
Blood flow through the right coronary artery was measured by an electromagnetic flow meter. 
Recording of developed tension, sinus rate and blood flow was made on charts with an ink-writing 
rectigraph. Details of the preparation have been described by Chiba et al. {Japan. J. Pharmacol 25, 
433 — 4-39, 1975; Naunyn-Schmiedberg's Arch. Pharmacol. 289, 315 — 325, 1975). The compounds 
of 1 0 — 30 I were injected intra-aterially in 4 sec. The inotropic effects of the compounds are expressed 
as a percentage of the developed tension before the injection of the compounds. The effects of the 
compounds on sinus rate (beats/min) or blood flow (ml/min.) are expressed as a difference between the. 
values before and after the injection of the compounds. 
The results obtained are shown in Table 1 below. 

Test Compounds 

1 . 6-(3-Methylimidazo[1 ,2-a]pyridine-2-yl-1 -methyl-3,4-dihydrocarbostyril monohydrobromide 

2. 8-Methoxy-4-(3-methylimidazo[1 ,2-a]pyridine-2-yl)-3,4-dihydrocarbostyril monohydrobromide 

3. 5-(3-Methyl-6,8-dibromoimidazo[l ,2-a]pyridine-2-yI)-8-methoxycarbostyril monohydrobromide 

4. 1-Propargyl-5-(imidazo[1,2-a]pyridine-2-yl)-8-methoxycarbostyril monohydrochloride hemihydrate 

5. 5-(3 r 7-Dimethylimidazo[l ,2-a]pyridine-2-yl)-8-methoxycarbostyril monohydrobromide 
monohydrate 

a. Isoprenaiin (Comparison) 

b. Amrinone (Comparison) 

6. 5-{3-Ethyl-imidazo[1,2-a]pyridine-2-yl)-8-methoxycarbostyril monohydrobromide 1/4 hydrate 

7. 1 -Methyl-5-(imidazo[l ,2-a]pyridine-2-yl)-8-methoxy-3,4-dihydrocarbostyril monohydrochloride 

8. 5-(6-Chloroimidazo[1,2-a]pyridine-2-yl)-8-methoxycarbostyril monohydrochloride dihydrate 

9. 5-{7-Methylimidazo[1,2-a]pyridine-2-yl)-8-methoxycarbostyril monohydrochloride 3/2 hydrate 

1 0. 5-(3-Dimethylaminoimidazo[l ,2-a]pyridine-2-yl)-8-methoxycarbostyril dihydrochloride trihydrate 

1 1. 1-Allyl-5-(lmidazo[1,2-a]pyridine-2-yl)-8-methoxy-3,4-dihydrocarbostyril monohydrochloride 

1 2. 5-(lmidazo[1 ,2-a]pyridine-2-yl)-8-hydroxycarbostyril monohydrochloride 

13. 6-{lmidazo[l,2-a]pyridine-2-yl)carbostyril monohydrochloride 

14. 6-{3-Ethylimidazo[1,3-a]pyridine-2-yl)carbostyril monohydrobromide monohydrate 
1 5. 5-(3-Methyl-6-nitroimidazo[1,2-a]pyridine-2-yl)-8-methoxycarbostyril 

16. 5-{3-Bromoimidazo[1,2-a]pyridine-2-yl)-8-methoxycarbostyrll monohydrobromide monohydrate 
1 7. 5-{8-Hydroxyimidazo[1 ,2-a]pyridine-2-yl)-8-methoxycarbostyril 

18. 5-{8-Methoxyimidazo[1,2-a]pyridine-2-yl)-8-methoxycarbostyrll monohydrochloride 5/2 hydrate 

1 9. 5-(imidazo[1 ,2-a]pyridine-2-yl)-8-methoxycarbostyril monohydrochloride 

20. 6-{lmldazo[l ,2-a]pyridine-2-yl)-3,4-dihydrocarbostyril monohydrochloride 

21. 6-(3-Methylimidazo[1 ,2-a]pyridine-2-yl)-8-methyl-3,4-dihydrocarbostyril monohydrochloride 
monohydrate 

22. 5-(3-Ethylimidazo[l ,2-a]pyridine-2-yl)-8-methoxy-3,4-dihydrocarbostyril monohydrobromide 

23. 5-(3-Methylimidazo[1 ,2-a]pyridine-2-yl)-8-methoxy-3,4-dihydrocarbostyril monohydrobromide 

24. 5-(3-Methylimidazo[1,2-a]pyridine-2-yl)-8-methoxycarbostyril monohydrobromide hemihydrate 

25. 5-dmidazo[1,2-a]pyridine-2-yl)-8-methoxy-3,4-dihydrocarbostyr1l monohydrochloride 3/2 hydrate 

26. 6-(3-Methylimidazo{l r 2-a]pyridine-2-yl)-3,4-dihydrocarbostyrll monohydrobromide hemihydrate 

27. 6-{3-Methylimidazo[l ,2-a]pyridine-2-yl)-8-chloro-3,4-dihydrocarbostyril monohydrobromide 
hemihydrate 

28. 5-(3-Nitrosoimidazo{l,2-a]pyridine-2-yl)-8-methoxy-3,4-dihydrocarbostyril 

29. 5-{3-Aminoimidazo[1 ,2-a]pyridine-2-yl)-8-methoxy-3,4-dlhydrocarbostyril monohydrochloride 
hemihydrate 

30. 5-(3-Trimethylammoniomethylimidazo[l,2-a]pyridine-2-yl)-8-methoxycarbostyril iodide trihydrate 

31. 5-(3-Carbamoylmethyiimldazo[1,2-a]pyrldine-2-yl)-8-methoxycarbostyril monohydrochloride 5/4 
hydrate 

32. 5-(3-Cyanomethylimidazo[1 f 2-a]pyridine-2-yl)-8-methoxycarbostyril 

33. 5-{3-Carboxymethylimidazo[l ,2-a]pyridine-2-yl)-8-methoxycarbostyril hemihydrate 
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TABLE 1 

% Change in Change in Rate 

Test Contraction of of Coronary 

Compound Dose Atrial Muscle Blood Flow 

iju mole/I) (ml/min.) 



1 


■ 1 


77.7 


3.6 


2 


1 


129.4 


1.6 


3 


0.3 


41.2 


1.8 


4 


1 


63.2 


2.4 


5 


1 


109.1 


4.0 


a 


1x10" 5 


84.8 


3 


b 


1 


86.4 


4.8 


6 


1 


61.5 


2 


7 


1 


45.8 


1.5 


8 


0.3 


18.2 


1.2 


9 


0.3 


14.3 


— 


10 


1 


53.3 


2.0 


1 1 


1 


50.0 


2.6 


12 


1 


18.8 


2.4 


13 


0.1 


' 40.6 


1.6 


14 


0.03 


71.4 


1.8 


15 


0.3 


35.7 


1.4 


16 


0.3 


10.0 


— 


17 


0.3 


38.5 


0.8 


18 


0.3 


14.5 




19 


1 


89.7 


2.8 


20 


1 


105 


3.5 


21 


0.1 


81.2 


2.0 


22 


0.3 


25 


0.8 


23 


1 


104.2 


1.0 


24 


1 


84.6 


0.4 


25 


1 


95 


1.2 


26 


0.3 


123.3 


2.4 


27 


1 


194.7 


2.0 
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TABLE 1 (continued) 




Test 
Compound 


Dose 


7b Change in 
Contraction of 
Atnai iviuscie 


Change in Rate 
of Coronary 
Blood Flow 




(fi mole/I) 




(ml/min.) 


28 


0.1 " 


18.8 




29 




37 


1.6 


30 


0.3 


40 


0.6 


31 


0.3 


13 


0.8 


32 


0.3 


73 


1.2 


-33 


0.1 


20 





Preparation Example 1 

8-Methoxy-{3-methylimidazo[l,2-a]pyridine-2-yl)-3,4- 5 mg 

dihyd roca rbostyril monohydrobromide 



Starch 

Magnesium stearate 
Lactose 



132 mg 
18 mg 
45 mg 
Total: 200 mg 

In a conventional manner, tablets having the above composition were prepared. 

Preparation Example 2 



6-(3-Methylimidazo[l ,2-a]pyridine-2-yl)-1 -rrtethyl-3,4- 
dihyd roca rbostyril monohydrobromide 



10 mg 



Starch 

Magnesium stearate 
Lactose 



127 mg 
18 mg 
45 mg 
Total: 200 mg 

In a conventional manner, tablets having the above composition were prepared. 

Preparation Example 3 



8-Chloro-6»{3-methylimidazo[l / 2-a]pyridine-2-yl)-3 f 4- 
dihydrocarbostyril monohydrobromide hemihydrate 

Polyethylene glycol (Molecular weight: 4000) 
Sodium chloride 

Polyoxyethylene sorbitan monooleate 

Sodium metablsulfite 

Methylparaben 

Propylparaben 

Distilled water for injection 



500 mg 

0.3 g 

0.9 g 
0.4 g 
0.1 g 
0.1 8 g 
0.02 g 
100 ml 
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The above parabens, sodium meta bisulfite and sodium chloride were dissolved in the distilled 
water at 80°C while stirring. The resulting solution was cooled to 40°C and polyethylene glycol and 
polyoxyethylene sorbltan monooleate were dissolved therein. Then, distilled water for injection was 
added to adjust the volume to final one. The mixture was filtered using a suitable filter paper to sterilize 
5 and then filled in an ampoule of 1 ml, thus forming preparation for injection. 

Preparation Example 4 

1 -Methyl-5-{imidazo[l ,2-a]pyridine-2-yl)-8-methoxy-3 f 4- " 5 mg 

to dihydrocarbostyril monohydrochloride monohydrate 

Starch 132 mg 

Magnesium stearate 1 8 mg 

is 

Lactose 45 mg 

Total: 200 mg 

20 Tablets each having the above composition were prepared in a conventional manner. 

Preparation Example 5 

5-{6-Chloroimidazo[1 ,2-a]pyridlne-2-yl)-8-methoxy- 1 0 mg 

25 carbostyrll monohydrochloride dlhydrate 

Starch 127 mg 

Magnesium stearate 1 8 mg 

30 

Lactose 45 mg 

Total: 200 mg 

35 Tables each having the above composition were prepared in a conventional manner. 

Preparation Example 6 ~" " 

5-(3,7-Dimethylimidazo[1 ,2-a]pyridine-2-yl)-8- 500 mg 

40 methoxycarbostyrll monohydrochloride monohydrate 

Polyethylene glycol (Molecular Weight: 4000) 0.3 g 

Sodium chloride 0.9 g 

45 

Polyoxyethylene sorbitan monooleate 0.4 g 

Sodium metabisulfite 0.1 g 

so Methylparaben 0.1 8 g 

Propylparaben 0.02 g 

Distilled water for Injection 100 ml 

55 

The above parabens, sodium metabisulfite and sodium chloride were dissolved in the distilled 
water at 80°C while stirring. The resulting solution was cooled to 46°C and polyethylene glycol and 
polyoxyethylene sorbitan monooleate were dissolved therein. Then, distilled water for injection was 
added to adjust the volume to final one. The mixture was filtered using a suitable filter paper to sterilize 
6u and then filled in an ampoule of 1 ml, thus forming preparation for injection. 
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Claims 

1 . A carbostyril compound of the formula (I) 

4 „5 



■10 



15 



R3 



>= 




(0 



wherein R 1 represents a hydrogen atom, a (C, — C 6 ) alkyl group, a (C 2 — C 6 ) alkenyl group, a {C, — CJ 
alkynyl group, or a phenyMC, — C 8 ) alkyl group; 

R 2 represents a hydrogen atom, a (C,— C 6 ) alkyl group, a (C,— C e ) alkoxy group, a halogen atom, 
or a hydroxy group; 

R 3 represents a hydrogen atom, a {C,— C 6 ) alkyl group, a halogen atom, a nitroso group, an amino 
group which may be substituted with a (C,— C 8 ) alkyl group, a (C,— C 8 ) alkanoylamino group, an N,N- 
dHC, — C fi )alkylaminomethyl group, a carbamoylmethyl group, a cyanomethyl group, or a carboxy- 
methyl group; 

R 4 and R 5 , which may be the same or different, each represents a hydrogen atom, a halogen atom, 
a (C, — C 6 ) alkyl group, a hydroxy group, a (C, — C 8 ) alkoxy group, or a nitro group; 

the bonding between the 3- and 4-positions of the carbostyril nucleus is a single bond or a double 
bond; and 

the position at which the Imidazopyridyl group of the formula 
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SO 
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is attached to the carbostyril nucleus is the 5- or 6-position; 

with the proviso that when the imidazopyridyl group is attached to the 5-position of the 
carbostyril nucleus, R 2 should not be a hydrogen atom, a (C,— C 6 ) alkyl group, or a halogen atom; or its 
pharmaceutical^ acceptable salt. 

2. A compound or its pharmaceutical^ acceptable salt as claimed in Claim 1, wherein the 
substitutent of the formula 




is attached to the 5-position of the carbostyril nucleus. 

u \ compound or ( its Pharmaceutical^ acceptable salt as claimed in Claim 1, wherein the 
substituent of the formula 

' 4 .R 5 
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is attached to the 6-position of the carbostyril nucleus. 

4. A compound or its pharmaceuticaliy acceptable salt as claimed in Claim 2 or 3, wherein R 1 
represents a hydrogen atom. 

5. A compound or Its pharmaceuticaliy acceptable salt as claimed in Claim 2 or 3, wherein R 1 
s represents a (C t — C 6 ) alkyl group, a phenyl-(C 1 — C 6 ) alkyl group, a (C 2 — C 6 ) alkenyl group, or a (C 2 — C 6 ) 

alkynyl group. 

6. 5-{3,7-Dlmethylimidazo[l ,2-a]pyridine-2-yl)-8-rnethoxycarbostyril or its pharmaceuticaliy 
acceptable salt according to Claim 4. 

7. 5-(3-Methyl-6-nitroimidazo[1 ,2-a]pyridine-2-yl)-8-methoxy carbostyril or its pharmaceuticaliy 
w acceptable salt according to Claim 4. 

8. 5-(3-Ethylimidazo[1 ,2-a]pyrldine-2-yl)-8-methoxycarbostyril or its pharmaceuticaliy acceptable 
salt according to Claim 4. 

9. 1-Allyl-5-(fmidazo[1,2-a]pyridlne-2-yl)-8-methoxy-3,4-d1hydrocarbostyril or its pharmaceuti- 
caliy acceptable salt according to Claim 5. 

15 1 0. 1 -Propargyl-5-(imldazo[1 ,2-a]pyridine-2-yl)-8-methoxy-3,4-dihydrocarbostyril or its pharma- 

ceuticaliy acceptable salt according to Claim 5. 

1 1 . 6-(lmidazo[1 ,2-a]pyridine-2-yl)-3,4-dihydrocarbostyrii or its pharmaceuticaliy acceptable salt 
according to Claim 4. 

12. 8-Chloro-6-(3-methylimidazotl,2-a]pyridine-2-yl)-3,4-dihydrocarbostyril or its pharmaceu- 
20 tically acceptable salt according to Claim 4. 

13. 8-Methoxy-6-(imidazo[1,2-a]pyridine-2-yl)-3 t 4-dihydrocarbostyril or its pharmaceuticaliy 
acceptable salt according to Claim 4. 

1 4. 5-(3-Methylimidazo[l ,2-a]pyridine-2-yl)-8-methoxycarbostyril or its pharmaceuticaliy 
acceptable salt according to Claim 4. 

25 1 5. 8-Methyl-6-(3-methylimidazo[l ,2-a]pyridine-2-yi)-3,4-dihydrocarbostyril or its pharma- 

ceuticaliy acceptable salt according to Claim 4. 

16. 8-Methoxy-5-(imidazo[l,2-a]pyridine-2-yl)carbostyril or its pharmaceuticaliy acceptable salt 
according to Claim 4. 

1 7. A process for preparing a carbostyril compound of the formula (I A) 

30 

,4 
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40 




(IA) 



wherein R 6 represents a hydrogen atom or a {C, — C 6 ) alkyl group and R\ R 2 , R 4 , R 5 and the bonding 
45 between the 3- and 4-positions of the carbostyril nucleus are as defined in claim 1 ; which comprises 
reacting a compound of the formula (II) 



50 



55 




(ID 



wherein X 1 represents a halogen atom and R\ R 2 and R 6 and the bonding between the 3- and 4- 
positions of the carbostyril nucleus have the same meanings as defined above, with a compound of the 
6Q formula (III) 

r5 R4 



(III) 
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wherein R 4 and R 5 have the same meanings as defined above, and optionally converting the product 
into its pharmaceutical^ acceptable salt 

1 8. A process for preparing a carbostyril compound of the formula (If) 



to 



15 




(If) 
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wherein R\ R 2 , R 4 , R 5 and the bonding between the 3- and 4-positions of the carbostyril nucleus are as 
defined in claim 1 and X 6 represents a halogen atom; which comprises halogenating compound of the 
formula (le) 




(le) 



wherein R\ R* f R\ R* and the bonding between the 3- and 4-positions of the carbostyril nucleus have 

35 xsssa 3? a ha,ogenating agent ' and ° pt,ona,,y c ° nverti ^ *• p~*« 

19. A process for preparing a carbostyril compound of the formula (Ig) 




45 



so 
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(ig) 



wherein R 1 , R 2 , R 4 , R 5 and the bonding between the 3- and 4-positions of the carbostyril nucleus are as 
defined in claim 1 ; which comprises nitrosylating a compound of the formula (le) 




(le) 
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wherein R\ R 2 , R 4 , R 5 and the bonding between the 3- and 4-positions of the carbostyril nucleus having 
the same meanings as defined above with a nitrosyiating agent and an acid in the absence of a solvent 
or in the presence of an inert solvent, and optionally converting the product into the pharmaceutical^ 
acceptable salt. 

20. A process for preparing a carbostyril compound of the formula (li) 



w 



15 




(U) 



wherein R\ R 2 , R 4 , R 5 and the bonding between the 3- and 4-positions of the carbostyril nucleus are as 
defined in claim 1; which comprises reducing a compound of the formula (Ig) 



25 



30 



35 




wherein R\ R 2 , R 4 , R 5 and the bonding between the 3- and 4-positions of the carbostyril nucleus have 
the same meanings as defined above, and optionally converting the product into its pharmaceutical^ 
acceptable salt 

21. A process for preparing a carbostyril compound of the formula (Ij) 




(Ij) 



55 

wherein R\ R 2 , R 4 , R B and the bonding between the 3- and 4-positions of the carbostyril nucleus are as 
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defined in claim 1 and R 11 represents a hydrogen atom or a (C,- 
acylating a compound of the formula (li) 



" 6 ) alkyl group; which comprises 



10 



H 2 N 



15 




(li) 



20 



wherein R\ R 2 , R 4 , R s and the bonding between the 3- and 4-positions of the carbostyril nucleus have 
the same meanings as defined above with an acylating agent, and optionally converting the product 
into its pharmaceutically acceptable salt 

22. A process for preparing a carbostyril compound of the formula (Ik) 



25 



30 




(Ik) 
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wherein R\ R 2 , R 4 , R 5 and the bonding between the 3- and 4-positions of the carbostyril nucleus are as 
defined in claim 1 , R 11 represents a hydrogen atom and R 12 represents a methyl group; which comprises 
reducing a compound of the formula (li) 




H 2 N 



>= 




(li) 



so wherein R\ R 2 , R 4 , R 5 and the bonding between the 3- and 4-positions of the carbostyril nucleus have 
the same meanings as defined above by heating In the presence of formic acid and formalin in the 
absence of solvents, and optionally converting the product into its pharmaceutically acceptable salt. 
23. A process for preparing a carbostyril compound of the formula (II) 
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(H) 
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wherein R\ R 2 , R 4 R 5 , X 2 and the bonding between the 3- and 4-positions of the carbostyrii nucleus are 
as defined In claim 1, and R 13 represents a (C, — C 6 ) alkyl group; which comprises reacting a compound 
of the formula (li) 



10 



is 



20 




H 2 N 




(li) 



wherein R\ R 2 , R 4 R s and the bonding between the 3- and 4-positions of the carbostyrii nucleus have 
the same meanings as defined above; with a compound of the formula (XX) 



R 13 X 2 



(XX) 



wherein X 2 represents a halogen atom and R 13 represents a (C, — C 6 ) alkyl group, and optionally 
converting the product into its pharmaceuticaiiy acceptable salt. 

24. A process for preparing a carbostyrii compound of the formula (Im) 



30 



35 
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R15 



. W NCH 2 




(Im) 



wherein R\ R 2 , R 4 , R s and the bonding between the 3- and 4-positions of the carbostyrii nucleus are as 
40 defined in claim 1, and R 14 and R 15 , which may be the same or different, each represents a (C 1 — C 6 ) 
alkyl group; which comprises reacting a compound of the formula (le) 
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(le) 



wherein R\ R 2 , R 4 , R s and the bonding between the 3- and 4-positions of the carbostyrii nucleus have 
the same meanings as defined above, with a compound of the formula (XXI) 



60 



HN 



(XXI) 



65 wherein R' 4 and R ,s , which may be the same or different, each represents a (C, — C 8 ) alkyl group and 



3S 



© ©5-2 ©116 

formalin, and optionally converting the product into its pharmaceutical^ acceptable salt. 
25. A process for preparing a carbostyril compound of the formula (In) 



10 



15 




(In) 



wherein R\ R 2 , R 4 , R 5 and the bonding between the 3- and 4-positions of the carbostvril nucleus are as 
defined in claim 1, R 14 , R 15 f and R 16 , which may be the same or different, each represents a (C, — CJ 
20 alkyl group and M represents an alkali metal; which comprises reacting a compound of the formula (Im) 



25 



30 



35 



40 



i14 



if 



NCH 2 




(Im) 



wherein R\ R 2 , R 4 „ R 5 , R 14 , R 15 and the bonding between the 3- and 4-positions of the carbostyril 
nucleus have the same meanings as defined above, with a compound of the formula (XXII) 



R ,6 X 2 



(XXII) 



wherein R 18 represents a (C, — C 8 ) alkyl group, and X 2 represents halogen, and optionally converting the 
product into its pharmaceutical^ acceptable salt. 

26. A process for preparing a carbostyril compound of the formula (lo) 



45 



50 



H 2 NCOCH 2 




do) 



wherein R\ R 2 . R 4 and R 5 and the bonding between the 3- and 4-positions of the carbostyril nucleus are 
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as defined In claim 1; comprising reacting a compound of the formula (In) 



to 



15 




(In) 



r15_n0 C h 2 . 



wherein R\ R 2 R 4 r R 5 , R 14 , R 1S , R 16 and the bonding between the 3- and 4-positions of the carbostyril 
nucleus have the same meanings as defined above, with a compound of the formula (XXIII) 



20 



MCN 



(XXIII) 



wherein M represents an alkali metal, and optionally. converting the product in its pharmaceutically 
acceptable salt. 

27. A process for preparing a carbostyril compound of the formula (Ip) 



25 



30 



35 



NCH 2 C 




dp) 



wherein R\ R 2 , R 4 , R s and the bonding between the 3- and 4-positions of the carbostyril nucleus are as 
40 defined in claim 1; which comprises reacting a compound of the formula (In) 



45 



so 



?14 



r15_ n 0ch 



I 



i16 




(In) 



55 wherein R\ R 2 , R 4 , R 5 f R 14 , R 15 , R 18 and the bonding between the 3- and 4-positions of the carbostyril 
nucleus have the same meanings as defined above, with a compound of the formula (XXIII) 



MCN 



(XXIII) 



60 wherein M represents an alkali metal, and optionally converting the product into its pharmaceutically 
acceptable salt. 
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28. A process for preparing a carbostyril compound of the formula (Iq) 

>4 D 5 



10 



15 



20 



25 



30 



HOOCCH 2 




(Iq) 



wherein R\ R 2 , R 4 , R s and the bonding between the 3- and 4-positions of the carbostyril nucleus are as 
defined in claim 1 ; which comprises hydrolyzing a compound of the formula (lo) 



H 2 NCOCH 2 




(lo) 



wherein R\ R 2 , R 4 R 5 and the bonding between the 3- and 4-positions of the carbostyril nucleus have 
the same meanings as defined above, arid optionally converting the product into its pharmaceutically 
35 acceptable salt. 

29. A process for preparing a carbostyril compound of the formula (Iq) 



40 



45 




HOOCCH 2 



N ^ N 

>= 



50 




(Iq) 



wherein R\ R 2 , R 4 , R 5 and the bonding between the 3- and 4-positions of the carbostyril nucleus are as 
defined in claim 1 ; which comprises hydrolyzing a compound of the formula (Ip) 



55 



50 
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NCH 2 C 




dp) 
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wherein R\ R 2 , R 4 , R 5 and the bonding between the 3- and 4-positions of the carbostyril nucleus have 
the same meanings as defined above, and optionally converting the product into its pharmaceutical^ 
acceptable salt. 

30. A cardiotonic composition comprising a cardiotonically effective amount of a carbostyril 
s compound according to claim 1 or its pharmaceutical^ acceptable salt as active ingredient and a 
pharmaceutically acceptable carrier therefor. 



Revendications 

1. Un de>iv6 de carbostyrlle de formule (I) 



15 



20 



25 




(I) 



dans lequel R 1 represente un atome d'hydrogene, un groupe alkyle en — C 6 , un groupe alcSnyle en 

C, — C 6 , un groupe alcynyle en C 2 — C 6 ou un groupe phenyl-alkyle en C, — C 6 ; 

R 2 represente un atome d'hydrogene, un groupe alkyle en C, — C 6 , un groupe alcoxy en — C B , uh 

30 atome d'halogene, ou un groupe hydroxy; 

R 3 represente un atome d'hydrogene, un groupe alkyle en C, — C a , un atome d'halogene, un groupe 
nitroso, un groupe amino qui peut etre substltu6 par un groupe alkyle en C, — C 8 , un groupe alcanoyl- 
amino en C, — un groupe N,N-di-(alkyl en C, — C 6 )-aminomethyle, un groupe carbamoyl mdthyle, un 
groupe cyanomethyle, ou un groupe carboxymethyle; 

35 R 4 et R 5 , qui peuvent etre identiques ou diffeYents, representent chacun un atome d'hydrogene, un 
atome d'halogene, un groupe alkyle en C, — un groupe hydroxy, un groupe alcoxy en C, — C 6 ou un 
groupe nitro; la liaison entre les position 3 et 4 du noyau carbostyrile est une liaison simple ou une 
liaison double; et la position a laquelle le groupe imidazopyridyle de formule 



45 




so est fixe au noyau carbostyrile est la position 5 ou 6; avec la condition que, lorsque le groupe imidazo- 
pyridyle est attach^ a la position 5 du noyau carbostyrile, R 2 ne dolt pas Stre un atome d'hydrogene, un 
groupe alkyle inferleur, ou un atome d'halogene; ou son set acceptable en pharmacle. 

2. Un compost ou son sel acceptable en pharmacie comme revendiqug dans la revendication 1 , 
dans laquel le substituant de formule 



60 




65 est fixe en position 5 du noyau carbostyrile. 
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3. Un compose ou son sel acceptable en pharmacie comme revendique dans la revendlcation 1 , 
dans laquel le substituant de formule 



5 




est fixe en position 6 du noyau carbostyrile. 

4. Un compost ou son sel acceptable en pharmacie comme revendique dans la revendication 2 ou 
3, dans lequel R 1 represente un atome d'hydrogene. 
is Un compose ou son sel acceptable en pharmacie comme revendique dans la revendication 2 ou 3, 

dans lequel R 1 repr6sente un groupe alkyle en C, — C 6 , un groupe phenyl-alkyle en C, — C 6 , un groupe 
alcenyle en C 2 — C 6 , ou un groupe alcynyle en C 2 — C e . 

6. Le 5-(3,7-dim6thylimidazo[1 ,2-a]pyridine-2-yl)-8-methoxy-carbostyrile ou son sel acceptable 
en pharmacie selon la revendication 4. 
20 7. Le B-O-methyl-e-nitro-imldazotl^-aJpyridine^-yD-a-methoxycarbostyrile ou son sel 

acceptable en pharmacie selon la revendication 4. 

8. Le 5-(3-ethylimidazo[l ,2-a]pyridine-2-yl)-8-methoxycarbostyrile ou son sel acceptable en 
pharmacie selon la revendication 4. 

9. Le 1-allyl-5-(imidazo[l ,2-a]pyrldine-2-yl)-8-m6thoxy-3,4-dihydroccarbostyrile ou son sel 
25 acceptable en pharmacie selon la revendication 5. 

10. Le l-propargyl-S-dmidazoll^-alpyridine^-yD-S-methoxy-S^-dihydrocarbostyrile ou son sel 
acceptable en pharmacie selon la revendication 5. 

1 1. Le 6-(imidazo[l,2-a]pyridine-2-yl)-3,4-dihydrocarbostyrile ou son sel acceptable en pharmacie 
selon la revendication 4. 

30 12. Le 8-chloro-6-(3-methylimidazo[1 ,2-a]pyridine-2-yl)-3,4-dihydrocarbostyrile ou son sel 

acceptable en pharmacie selon la revendication 4. 

13. Le 8-methoxy-6-(imidazo[1,2-a]pyridine-2-yl)-3 f 4-dihydrocarbostyrile ou son sel acceptable 
en pharmacie selon la revendication 4. 

14. Le 5-(3-methyfimidazo[l ,2-a]pyridine-2-yl)-8-methoxycarbostyriie ou son sel acceptable en 
35 pharmacie selon la revendication 4. 

15. Le 8-m6thyl-6-(3-m6thylimidazo[l,2-a]pyridine-2-yl)-3,4-dihydrocarbostynle ou son sel 
acceptable en pharmacie selon la revendication 4. 

1 6. Le 8-methoxy-5-(imidazo[1 , 2-a] py rid ine-2-y I) carbostyrile ou son sel acceptable en pharmacie 
selon la revendication 4. 

40 17. Un procSde pour preparer un derive de carbostyrile de formule (IA) 




dans laquelle R 6 represente un atome d'hydrogene ou un groupe alkyle en C, — C 6 et R\ R 2 , R 4 , R s et la 
55 liaison entre les positions 3 et 4 du noyau carbostyrile sont comme definis a la revendication 1 qui 
consiste a faire reagir un compose de formule (II) 

60 COCHX 1 



65 




(M) 
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dans laquelle X 1 repr§sente un atome d'halogene et R\ R 2 , R e et la liaison entre les positions 3 et 4 du 
noyau carbostyrile sont com me dSfinis ci-dessus, avec un compose de formule (III) 



K 



(IN) 



to 



dans laquelle R 4 et R 5 sont comme d6finis ci-dessus, et a transformer facultativement le produit en son 
sel acceptable en pharmacie. 

18. Un proc6d6 pour preparer un derive de carbostyrile de formule (If) 



15 



20 



25 




(If) 



dans laquelle R\ R 2 , R 4 , R 6 et la liaison entre les positions 3 et 4 du noyau carbostyrile sont comme 
d6finis a la revendication 1 et X 6 represente un atome d'halogene qui consiste a halog^ner un compost 
30 de formule (le) 



35 



40 




(le) 
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dans laquelle R\ R 2 , R 4 , R 5 et la liaison entre les positions 3 et 4 du noyau carbostyrile sont comme 
definis ci-dessus et a transformer facultativement le produit en son sel acceptable en pharmacie. 
19. Un procede pour preparer un derive de carbostyrile de formule (Ig) 



50 



55 



60 




(ig) 



65 dans laquelle R\ R 2 , R 4 , R 5 et la liaison entre les positions 3 et 4 du noyau carbostyrile sont comme 

45 
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definis a la revendication 1 qui consiste a nitrosyler un compose de formule (le) 



5 



to 



•15 




dans taquelle H\ R 2 , R 4 , R 5 et la liaison entre les positions 3 et 4 du noyau carbostyrile sont comme 
definis ci-dessus avec un agent de nitrosylation et un acide en I'absence de solvant ou en presence d'un 
solvant inerte, et a transformer facultativement le produit en son sel acceptable en pharmacie. 
20. Un procSde pour preparer un derive de carbostyrile de formula (li) 



25 



30 




35 dans laquelle R\ R 2 , R 4 , R s et la liaison entre les positions 3 et 4 du noyau carbostyrile sont comme 
definis a la revendication 1 qui consiste a require un compose" de formule (Ig) 



40 



45 



50 




dans laquelle R\ R 2 , R 4 , R 5 et la liaison entre les positions 3 et 4 du noyau carbostyrile sont comme 
definis ci-dessus, et a transformer facultativement le produit en son sel acceptable en pharmacie. 
21. Un precede pour preparer un derive de carbostyrile de formule (Ij) 



55 
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dans laquelle R\ R 2 , R 4 , R 6 et la liaison entre les positions 3 et 4 du noyau carbostyrile sont comme 
definis a la revendication 1 et R 11 represente un atome d'hydrogene ou un groups alkyle en C, — C 6 , qui 
consiste a acyler un compose de formule (II) 



to 



is 




(ID 



' dans laquelle R 1 , R 2 , R 4 R 5 et la liaison entre les positions 3 et 4 du noyau carbostyrile sont comme 
20 definis ci-dessus, avec un agent acylant et a transformer facultativement le produit en son sel 
acceptable en pharmacie. 

22. Un precede pour preparer un derive de carbostyrile de formule (Ik; 



,4 „5 



25 



30 



35 




(Ik) 



40 



45 



50 



dans laquelle R\ R 2 , R 4 , R s et la liaison entre les positions 3 et 4 du noyau carbostyrile sont comme 
definis a la revendication 1 , R 11 represente un atome d'hydrogene et R 12 repr6sente un groupe methyle, 
qui consiste a reduire un compose de formule (li) 




(li) 



55 dans laquelle R\ R 2 , R 4 , R 5 et la liaison entre les positions 3 et 4 du noyau carbostyrile sont comme 
definis ci-dessus, par chauffage en presence d'acide formique et de formaline, en I'absence de solvents, 
et a transformer facultativement- le produit en son sel acceptable en pharmacie. 



60 
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O OS2 ®HG 

23. Un precede pour preparer un de>iv6 de carbostyrile de formula (II) 



5 



JO 



15 




dans laquelle R\ R 2 , R 4 , R 5 , X 2 et la liaison entre les positions 3 et 4 du noyau carbostyrile sont comme 
dermis a la revendication 1 et R 13 represente un groupe alkyle en C t — C 6 , qui consiste a faire reagir un 
compose de formule (li) 



25 



30. 




(If) 



dans laquelle R\ R 2 , R 4 , R 5 et la liaison entre les positions 3 et 4 du noyau carbostyrile sont comme 
35 definis ci-dessus; avec un compose de formule (XX) 

R 13 X 2 (XX) 

dans laquelle X 2 represente un atome d'halogdne et R 13 represente un groupe alkyle en C, — C 8 , et a 
40 transformer facultatlvement le produite en son sel acceptable en pharmacie. 

24. Un procede pour preparer un derive de carbostyrile de formule (Im) 



45 



50 




55 

dans laquelle R\ R 2 , R 4 , R 5 et la liaison entre les positions 3 et 4 du noyau carbostyrile sont comme 
definis a la revendication 1, et R 14 et R 15 peuvent Stre identiques ou differents et representent chacun 



60 



65 



48 
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un groupe alkyle en C, — C 6/ qui consiste a faire reagir un compose de formula (le) 



10 



15 




(le) 



dans laquelle R\ R 2 . R 4 , R 5 et la liaison entre les positions 3 et 4 du noyau carbostyrile sont comme 
definis cl-dessus, acec un compose de formule (XXI) 



20 



25 



30 



35 



40 



HN 



/ 
\ 



R 14 



(XXI) 



R 15 



dans laquelle R 14 et R 15 peuvent etre identiques ou differents et represented chacun un groupe alkyle 
en c, — C 8 et la formaline, et a transformer facultative me nt le produit en son sel acceptable en 
pharmacie. 

25. Un procede pour preparer un de>iv6 de carbostyrile de formule (In) 



(In) 




dans laquelle R\ R 2 , R 4 , R 5 et la liaison entre les positions 3 et 4 du noyau carbostyrile sont comme 
45 definis a la revendication 1 , R 14 , R 15 # et R 16 peuvent Stre identiques ou differents et represented chacun 
un groupe alkyle en C, — C 6 et M represente un m6tal alcalin que consiste a faire reagir un compos6 de 
formule (Im) 



50 



55 



60 



,14 



R 15 



rNCH 2 




(Im) 



dans laquelle R\ R 2 , R 4 R 5 , R 14 , R 15 et la liaison entre les positions 3 et 4 du noyau carbostyrile sont 
comme definis ci-dessus avec un compose de formule (XXII) 



65 



R ,8 X 2 



(XXII) 



49 
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dans laquelle R 18 represente un groupe alkyle en C, — C e et X 2 represente un halogene, et a transformer 
facultativement le produit en son sol acceptable en pharmacie. 

26. Un proc6d6 pour preparer un derive de carbostyrile de formule (lo) 



w 



15 



H 2 NCOCH 2 




(lo) 



dans laquelle R\ R 2 f R 4 R 5 et la liaison entre les positions 3 et 4 du noyau carbostyrile sont comme 
20 d6finis a la revendication 1, qui consiste a faire reagir un compost de formule (In) 



25 



30 




(In) 



35 dans laquelle R\ R 2 , R 4 , R 5 , R 14 , R 15 f R 18 et la liaison entre les positions 3 et 4 du noyau carbostyrile sont 
comme definis ci-dessus, avec un compos§ de formule (XXIII) 



MCN 



(XXIII) 



40 dans laquelle M represente un m6tal alcalin, et a transformer facultativement le produit en son sel 
acceptable en pharmacie. 

27. Un procede pour preparer un de>iv6 de carbostyrile de formule dp) 



45 



50 



55 



NCH 2 C 




(lp) 



dans laquelle R\ R 2 , R 4 , R s et la liaison entre les positions 3 et 4 du noyau carbostyrile sont comme 
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definis a la revendication 1 qui consists a faire reagir un compose de formule (In) 



5 



10 




dans laquelle R\ R 2 , R 4 , R 5 , R 14 , R 15 , R 18 et la liaison entre les positions 3 et 4 du noyau carbostyrile sont 
comma definis ci-dessus, avec un compose de formule (XXIII) 

MCN (XXIII) 

dans laquelle M represente un metal alcalin, et a transformer facultativement le produit en son sel 
acceptable en pharmacie. 

28. Un precede pour preparer un derive de carbostyrile de formule (Iq) 




dans laquelle R\ R 2 , R 4 R 5 et la liaison entre les positions 3 et 4 du noyau carbostyrile sont comme 
40 definis a la revendication 1, qui consiste a hydrolyser un compose de formule (lo) 



45 



50 




55 

dans laquelle R\ R 2 , R 4 , R 5 et la liaison entre les positions 3 et 4 du noyau carbostyrile sont comme 
definis ci-dessus, et a transformer facultativement le. produit en son sel acceptable en pharmacie. 

60 
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29. Un procecte pour preparer un derive de carbostyrile de formule (Iq) 




(lq) 



dans laquelle R\ R 2 , R 4 , R s et la liaison entre les positions 3 et 4 du noyau carbostyrile sont comme 
definis a la revendication 1, qui consiste a hydrolyser un compose de formule (Ip) 



20 



25 



30 




dans laquelle R\ R 2 , R 4 , R 5 et la liaison entre les positions 3 et 4 du noyau carbostyrile sont comme 
definis ci-dessus, et a transformer facultativement le produit en son sel acceptable en pharmacie. 
35 30. Un composition cardiotonique consistant en une quantity efflcace comme cardiotonique d'un 

de>iv6 de carbostyrile selon la revendication 1 ou son sel acceptable en pharmacie comme ingredient 
• actif et un support acceptable en pharmacie. 

Patents nsp ruche 

40 

1. Carbostyrilverbindung der Formel (I) 



45 



50 




(I) 



worin bedeuten: 

R 1 ein Wasserstoffatom, eine C^-Alkylgruppe, eine C 2 _ 6 -Alkenylgruppe, eine C 2 _^-Alkynylgruppe oder 
eine Phenyl-C^g-alkylgruppe; 
60 R 2 ein Wasserstoffatom, eine C 1-6 -Alkylgruppe, eine C^-Alkoxygruppe, ein Halogenatom oder eine 
Hydroxygruppe, 

R 3 ein Wasserstoffatom, eine C^-Alkylgruppe, eine Halogenatom, eine Nitrosogruppe, eine Amino-, 
gruppe, die durch eine C^-alkylgruppe substituiert sein kann, eine C^g-Alkanoylaminogruppe, eine 
N^-Di-C^-alkylaminomethylgruppe, eine Carbamolylmethylgruppe. eine Cyanomethylgruppe oder 
65 eine Carboxymethylgruppe, 



52 
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R 4 und R s , die gleich oder verschieden sein kdnnen, jeweils ein Wasserstoffatom, ein Halogenatom, eine 
C^-Alkyigruppe, eine Hydroxygruppe, eine C^-Alkoxygruppe oder eine Nitrogruppe, wobel die Bin- 
dung zwischen der 3- und 4-Stellung im Carbostyrilkern eine Einfach- oder Doppelbindung ist, und die 
Stellung, in welcher die Imidazopyridylgruppe der Forme! 

5 



JO 




is am Carbostyrilkern gebungen ist, die 5- oder 6-Stellung ist, mit dem Poviso, dass dann, wenn die 
Imidazopyridylgruppe in der 5-Stellung des Carbostyrilkerns gebunden ist, R 2 kein Wasserstoffatom, 
keine C^-Alkylgruppe oder kein Halogenatom ist; oder dessen pharmazeutisch annehmbaren Salze. 
2. Verbindung oder deren pharmazeutisch annehmbaren Salz gemass Anspruch 1 , in welcher der 
. Substituent der Formel 




in der 5-Stellung des Carbostyrilkerns gebunden ist. 
30 3. Verbindung oder deren pharmazeutisch annehmbares Salz gemass Anspruch 1 , worin der Sub- 

stituent der Formel 



35 



40 




in der 6-Stellung des Carbostyrilkerns gebunden ist. 

4. Verbindung oder deren pharmazeutisch annehmbares Salz gemass Anspruchen 2 oder 3, worin 
R 1 ein Wasserstoffatom bedeutet. 

45 5. Verbindung oder deren pharmazeutisch annehmbares Salz gemass Anspruch 2 oder 3, worin 

R 1 eine C^-Alkylgruppe, eine Phenyl-C^-alkylgruppe, eine C 2 _ 6 -Alkenylgruppe oder eine C 2 _ 6 - 
Alkynylgruppe bedeutet. 

6. 5-(3,7-Dimethylimidazo[l ,2-a]pyridin-2-yl)-8-methoxy-carbostyril oder dessen pharmazeutisch 
annehmbares Salz gemSss Anspruch 4. 

50 7. 5-(3-Methyl-6-hitroimidazo[1 ,2-a]pyridin-2-yl)-8-methoxycarbostyril oder dessen pharmazeu- 

tisch annehmbares Salz gemass Anspruch 4. 

8. 5-(3-Ethylimidazo[1 ,2-a]pyridin-2-yl)-8-methoxycarbostyril oder dessen pharmazeutisch an- 
nehmbares Salz gemass Anspruch 4. 

9. 1-Allyl-5-imidazo[1,2-a]pyridin-2-yl)-8-methoxy-3,4-dihydrocarbostyril oder dessen phar- 
55 mazeutisch annehmbares Salz gemdss Anspruch 5. 

1 0. 1 -Propargyl-5-(imidazo[1 ,2-a]pyridin-2-yl)-8-methoxy-3,4-dihydrocarbostyril oder dessen 
pharmazeutisch annehmbares Salz gemass Anspruch 5. 

11. 6-lmidazo[1 ,2-a]pyrldin-2-yl)-3,4-dihydrocarbostyril oder dessen pharmazeutisch annehm- 
bares Salz gemass Anspruch 4. 

60 12. 8-Chlor-6-(3-methylimidazo[1 ,2-a]pyridin-2-yl)-3,4-dihydrocarbostyril oder dessen phar- 

mazeutisch annehmbares Salz gemass Anspruch 4. 

13. 8-Methody-6-0midazo[l,2-a]pyridin-2-yl)-3,4-dihydrocarbostyril oder dessen pharmazeu- 
tisch annehmbares Salz gemass Anspruch 4. 

14. 5-(3-Methylimidazo[1 ,2-a]pyridin-2-yl)-8-methoxycarbostyrll oder dessen pharmazeutisch 
65 annehmbares Salz gemass Anspruch 4. 



53 
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15. S-Methyl-e-tS-methylimidazotl^-alpyridin^-yOS^^ihydrocarbostyril oder dessen phar- 
mazeutisch annehmbares Salz gemass Anspruch 4. 

1 6. 8-Methoxy-5-(imidazo[1 ,2-a]pyridln-2-yl)-carbostyril oder dessen pharmazeutisch annehm- 
bares Salz gemass Anspruch 4. 

5 17. Verfahren zur Herstellung einer Carbostyrilverbindung der Formel (IA) 



10 



15 



20 




(I A) 



worin R 6 ein Wasserstoffatom oder eine C^g-Alkylgruppe ist und R\ R 2 , R 4 , R s und die Doppelbindung 
zwischen der 3- und 4-Stellung des Carbostyrilkerns die in Anspruch 1 angegebenen Bedeutungen 
haben, dadurch gekennzeichnet, dass man eine Verbindung der Formel (II) 



25 



30 




(ID 



worin X 1 ein Halogenatom ist und R\ R 2 und R e und die Bindung zwischen der 3- und 4-Stellung im 
35 Carbostyrllkern die vorher angegebenen Bedeutungen haben, mlt eiraer Verbindung der Formel (III) 



R5 R4 



40 




(HI) 



NH; 



45 worin R 4 und R 5 die vorher angegebenen Bedeutungen haben, umsetzt und gewunschtenfalls das Pro- 
dukt in ein pharmazeutisch annehmbares Salz uberfQhrt. 

18. Verfahren zur Herstellung einer Carbostyrilverbindung der Formel (If) 



50 



55 



60 




(If) 



worin R\ R 2 , R 4 f R s und die Bindung zwischen der 3- und 4-Stellung Im Carbostyrilkern die in Anspruch 
1 angegebenen Bedeutungen haben und X 6 ein Halogenatom bedeutet, dadurch gekennzeichnet, dass 
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man eine Verbindung der Formel (le) 



70 



15 




worin R\ R 2 , R 4 R s und die Bindung zwischen der 3- und 4-Stellung im Carbostyrilkern die vomer an- 
gegebenen Bedeutungen haben f miteinem Halogenierungsmittel halogeniert und gewunschtenfallsdas 
Produkt in ein pharmazeutisch annehmbares Salz uberfuhrt. 

19. Verfahren zur Herstellung einer Carbostyrllverbindung der Formel <lg) 



20 



25 



30 




(ig) 



worin R\ R 2 , R 4 , R 5 und die Bindung zwischen der 3- und 4-Stellung im Carbostyrilkern di in Anspruch 1 
angegebenen Bedeutungen haben, dadurch gekennzeichnet, dass man eine Verbindung der Formel (le) 



35 



40 



45 




(le) 



50 



55 



60 



65 



worin R 1 , R 2 , R 4 , R s und die Bindung zwischen der 3- und 4-Stellung im Carbostyrilkern die vorher an- 
gegebenen Bedeutungen haben, mit einem Nitrosyilierungsmittel und einer S3ure, in Abwesenheit 
eines Losungsmittels oder in Gegenwart eines inerten Losungsmittels, nitrosyliert und gewunschten- 
falls das Produkt in ein pharmazeutisch annehmbares Salz uberfQhrt. 

20. Verfahren zur Herstellung einer Carbostyrllverbindung der Formel (li) 




(li) 



55 
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worin R\ R 2 , R 4 und R 6 und die Bindung zwischen der 3- und 4-Stellung im Carbostyrilkern die in An- 
spruch 1 angegebenen Bedeutungen haben, dadurch gekennzelchnet, dass man elne Verbindung der 
Formel (Ig) 



5 



w 



15 




worin R\ R 2 , R 4 , R 5 und die Bindung zwischen der 3- und 4-Stellung im Carbostyrllkern die vorher an- 
gegebenen Bedeutungen haben, reduziert und gewunschtenfalls das Produkt in ein pharmazeutisch an- 
20 nehmbares Saiz uberfuhrt. 

21. Verfahren zur Herstellung einer Carbostyrilverbindung der Forme! (Ij) 



25 



30 



35 




worin R\ R 2 , R 4 . R 5 und die Bindung zwischen der 3- und 4-Stellung im Carbostyrilkern die In Anspruch 
1 angegebenen Bedeutungen haben und R 11 ein Wasserstoffatom Oder eine C^g-Alkylgruppe bedeutet, 
dadurch gekennzeichnet, dass man eine Verbindung der Formel (li) 



40 



45 



50 



H 2 N 




(ID 



55 



in welcher R\ R 2 , R 4 , R 6 und die Bindung zwischen der 3- und 4-Stellung im Carbostyrilkern die vorher 
angegebenen Bedeutungen haben, mit einem Acylierungsmittel acyliert und gewunschtenfalls das Pro- 
dukt In sein pharmazeutisch annehmbares Salz uberfuhrt. 



60 
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22. Verfahren zur Herstellung einer Carbostyrilverbindung der Formel (Ik) 



to 



15 



20 



25 



30 




(Ik) 



worln R\ R 2 , R 4 , R 5 und die Bindung zwlschen der 3- und 4-Stellung im Carbostyrilkern die in Anspruch 
1 angegeben Bedeutungen haben, R 11 ein Wasserstoffatom und R 1Z eine Methylgruppe bedeuten, da- 
durch gekennzeichnet, dass man eine Verbindung der Formel (li) 



H 2 N 




on 



35 



in welcher R\ R 2 , R 4 , R 5 und die Bindung zwischen der 3- und 4-Stellung im Carbostyrilkern die vorher 
angegebenen Bedeutungen haben, durch Erwarmen in Gegenwart von Ameisensaure und Formalin in 
Abwesenheit von Losungsmittel reduziert und gewunschtenfalls das Produkt in sein pharmazeutisch 
annehmbares Salz uberfuhrt. 

23. Verfahren zur Herstellung einer Carbostyrilverbindung der Formel (II) 



40 



45 



50 




(II) 



worin R\ R 2 , R 4 , R 5 , X 2 und die Bindung zwischen der 3- und 4-Stellung im Carbostyrilkern die in An- 
spruch 1 angegebenen Bedeutungen haben und R 13 eine C^g-Alkylgruppe bedeutet, dadurch gekenn- 
zeichnet, dass man eine Verbindung der Formel (li) 

,4 n 5 
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worin R\ R 2 , R 4 , R 6 und die Bindung zwischen der 3- und 4-Stellung im Carbostyrilkern die vomer an- 
gegebenen Bedeutungen haben, mit einer Verbindung der Formel (XX) 

R 13 X 2 (XX) 

worin X 2 ein Halogenatom und R 13 eine C^-Alkylgruppe bedeuten, umsetzt und gewunschtenfalls das 
Produkt in sein pharmazeutisch annehmbares Salz uberfuhrt. 

24. Verfahren zur Herstellung einer Carbostyri I verbindung der Formel (Im) 



15 



20 




worin R 1 , R 2 , R 4 , R 5 und die Bindung zwischen der 3- und 4-Stellung im Carbostyrilkern die in Anspruch 
25 1 angegebenen Bedeutungen haben und R 14 und R 15 , die gleich Oder verschieden sein konnen, jeweils 
eine C^e-Aikylgruppe bedeuten, dadurch gekennzeichnet, dass man eine Verbindung der Formel (le) 



30 



35 



40 




(le) 



worin R\ R 2 , R 4 , R s und die Bindung zwischen der 3- und 4-Stellung im Carbostyrilkern die vorher an- 
gegebenen Bedeutungen haben, mit einer Verbindung der Formel (XXI) 



45 



R 1 



HN 



(XXI) 



so worin R 14 und R 1S , die gleich oder Verschieden sein konne, jeweils eine C^e-Alkylgruppe bedeuten, und 
Formalin umsetzt und gewunschtenfalls das Produkt in sein pharmazeutisch annehmbares Salz Qber- 
fuhrt. 

25. Verfahren zur Herstellung einer Carbostyri I verbindung der Formel (In) 



55 
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(In) 



R 2 R 1 
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worin R\ R 2 , R 4 , R s und die Bindung zwischen der 3- und 4-Stellung im Carbostyrilkern die in Anspruch 
1 angegebenen Bedeutungen haben, R 14 , R 15 und R 16 , die gleich Oder verschleden sein k6nnen, jeweils 
ein C^-Alkylgruppe und M eln Alkalimetall bedeuten, dadurch gekennzelchnet, dass man eine Verbin- 
dung der Formel (Im) 

K / r5 



10 



15 



>14 



R 15 



*NCH 2 




(Im) 



worin R 1 , R 2 , R 4 R 5 , R 14 f R 15 und die Bindung zwischen der 3- und 4-Stellung im Carbostyrilkern die 
vorher angegebenen Bedeutungen haben, mit einer Verbindung der Formel (XXII) 



20 



R 16 X 2 



(XXII) 



worin R 16 eine C^-Alkylgruppe und X 2 ein Halogen bedeuten, umsetzt und gewunschtenfalls das Pro- 
dukt in sein pharmazeutisch annehmbares Salz uberfuhrt. 
25 26. Verfahren zur Herstellung einer Carbostyrilverblndung der Formel (lo) 



30 



35 




(to) 



40 worin R\ R 2 , R 4 , R 5 und die Bindung zwischen der 3- und 4-Stellung ini Carbostyrilkern die In Anspruch 
1 angegebenen Bedeutungen haben, dadurch gekennzeichnet, dass man eine Verbindung der Formel 
(In) 



45 



50 




worin R\ R 2 , R 4 , R s , R 14 f R 15 , R 16 und die Bindung zwischen der 3- und 4-Stellung im Carbostyrilkern die 
vorher angegebenen Bedeutungen haben, mit einer Verbindung der Formel (XXIII) 

MCN (XXIII) 

60 

worin M ein Alkalimetall bedeutet, umsetzt und gewunschtenfalls das Produkt in sein pharmazeutisch 
annehmbares Salz aberfOhrt. 
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27. Verfahren zur Herstellung einer Carbostyrilverbindung der Formel (Ip) 



to 



NCH 2 C 




dp) 



15 



20 



25 



worin R\ R 2 , R 4 R 5 und die Bindung zwischen der 3- und 4-Stellung im Carbostyrilkem die in Anspruch 
1 angegebenen Bedeutungen haben, dadurch gekennzeichnet, dass man eine Verbindung der Formel 

" n) 4 5 




(In) 



30 R 2 R' 

worin R\ R 2 , R 4 , R s f R 14 , R 1S # R 16 und die Bindung zwischen der 3- und 4-Stellung im Carbostyrilkem 
die vorher angegebenen Bedeutungen haben, mit einer Verbindung der Formel (XXIII) 

MCN (XXIII) 

35 -worin M ein Alkalimetall bedeutet, umsetzt und gewunschtenfalls das Produkt in sein pharmazeutisch 
annehmbares Salz uberfuhrt. 

28. Verfahren zur Herstellung einer Carbostyrilverbindung der Formel (Ig) 



40 



45 



SO 



HOOCCH 2 




(iq) 



worin R\ R 2 , R 4 , R 5 und die Bindung zwischen der 3- und 4-Stellung im Carbostyrilkem die in Anspruch 
1 angegebenen Bedeutungen haben, dadurch gekennzeichnet, dass man eine Verbindung der Formel 
(lo) 
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H 2 NCOCH 2 * 




(lo) 
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worin R\ R 2 f R 4 , R s und die Bindung zwischen der 3- und 4-Stellung im Carbostyrilkern die vorher an- 
gegebenen Bedeutungen haben, hydrolysiert und gewunschtenfalls das Prokukt in sein pharmazeutisch 
annehmbares Salz uberfuhrt. 

29. Verfahren zur Herstellung einer Carbostyrllverbindung der Formel (lq) 



to 



15 



HOOCCH 2 




(lq) 



20 worin R\ R 2 , R 4 , R s und die Bindung zwischen der 3- und 4-Stellung im Carbostyrilkern die in Anspruch 
1 angegebenen Bedeutungen haben, dadurch gekennzeichnet, dass man eine Verbindung der Formel 
(lq) 



25 



30 



35 



NCH 2 C 




(IP) 



40 



worin R\ R 2 , R 4 , R s und die Bindung zwischen der 3- und 4-Stellung im Carbostyrilkern die vorher an- 
gegebenen Bedeutungen haben, hydrolysiert und gewunschtenfalls das Produkt in sein pharmazeu- 
tisch annehmbares Salz uberfuhrt. 

30. Kardiotonische Zusammensetzung, enthaltend eine kardiotonisch wirksame Menge einer 
Carbostyrilverbindung gemass Anspruch 1 oder dessen pharmazeutisch annehmbares Salz als aktiven 
Bestandteil und einen pharmazeutisch annehmbaren Trager hierfur. 



45 



so 
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